STATEMENT OF BASIS
Remedial Rule Authorization

Change In Operations
Former Building 1211 site
Area 169
Fort Carson, Colorado
EPA # CO 50000-08668

Bacground

The site was once used for 8 dispenser pumps and underground storage tanks  Following the
discovery of contamination consisting of DCE, benzene, 1,2 dichloroethane and other
associated volatile petroleum hydrocarbons, the tanks and contaminated soil were removed and
the excavation was backfilled with coarse material, The former tank basin was excavated to 14
feet below ground surface (bgs). The US Army has contracted with Shaw Environmental, Inc.
to complete the decontamination of the groundwater in accordance with an accepted Corrective
Action Plan. The EPA Class V Program authorized injection of 11.8% sodium persulfate on
November 18, 2009. On July 18, 2012, Shaw Environmental applied for a Change In
Operations to inject more sodium persulfate activated with sodium hydroxide into 25 new
direct push injection wells. That application was approved on August 30, 2012. Due to low
permeability, the treatment was not completely successful. The target aquifer did not accept
the calculated quantity of injectate required for decontamination. Consequently, Shaw applied
for a second Change In Operations proposing to inject a pure food carbon source and selected
bacterial amendments to further degrade the chlorinated hydrocarbons that are still present as
well as more sodium persulfate and hydrogen peroxide using larger diameter and closer spaced
wells.

The decontamination work at this specific site continues to be conducted under the supervision
by the Hazardous Materials and Waste Management Division of the Colorado Department of
Public Health and Environment.

Location

The location within the Fort Carson military reservation is shown on the Google map attached
hereto. Building 1211 is on the northeast corner for the Chiles Avenue and Evans Street
intersection. For convenience sake, the building has been colored red. The figures included with
the application show the location of the former tank basin and the proposed injection sites. The
contamination has also been detected south of Evans Street which is the reason for the proposed
bioremediation wells in that area. See Figure 5.



Geology & Hydrology

The alluvium at this site consists of fine grained silt and clay and extends from the surface to the
top of the Pierre Shale whose weathered surface occurs at between 3 and 14 feet bgs. The site
also includes excavation fill which is composed of coarse sand and gravel. As previously stated,
the shallow groundwater occurs between 4.6 to 13.7 feet bgs and moves northeasterly as shown
on Figure 4. The movement of contaminants south of Evans Street suggests a southerly
component to ground water flow as well.

Proposed Program

Shaw Environmental proposes to inject at the 20 new locations in the tank basin area, and south
of Evans Street as shown on Figure 2, using 4 inch wells with packers instead of direct push
methods. The injectate will again be sodium persulfate activated with sodium hydroxide. The
new wells will be closer spaced than the previous wells. As before, the pesulfate will be diluted
with potable water to about 11.8% by weight. The Change In Operations request includes the
injection of vegetable oil and sodium lactate with selected bacteria to be injected into eleven 4
inch wells located south of Evans Street as shown on Figure 5. Injection depth will be in the
saturated zone between 11 and 16 feet bgs. '

Other Water Users

The Department of the Army owns all of the surrounding area. The only nearby wells are
monitoring wells or wells not used for domestic purposes. Therefore, the proposed remedial
activities will not affect any other shallow groundwater users.

Recommendation

This remedial work is being performed under the supervision of the Colorado Department of
Public Health and Environment, Division of Hazardous Materials and Waste Management.
Since the work can be performed without further endangering human health or groundwater, a
rule authorization to proceed as proposed is recommended.



STATEMENT OF BASIS
Remedial Rule Authorization
Change In Operations
Former Building 1211 site
Area 169
Fort Carson, Colorado
EPA # CO 50000-08668
(correction)

Summary

The Rule Authorization for this site dated January 7, 2013 contained an error. The letter
authorized injections of sodium persulfate and hydrogen peroxide. The intended injectate should
have been sodium persulfate and sodium peroxide. The letter attached makes corrects the error.
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NOV 1 8 2008

Ref: 8P-W-GW

Carlos Rivero-deAguilar

1628 Elwell Street, Bldg 6236
Fort Carson, CO 80913-4356

Dear Carlos Rivero-deAguilar:

- Fort Carson Department of the Army

RE: CLASS V UIC PROGRAM
Rule Authorization: Aquifer Remediation Well

Fort Carson Former Bldg 1211
Buiilding 1203

Fort Carson, CO

EPA File #CO50000 - 08668

The U.S. Environmental Protection Agency’s (EPA’s) Underground Injection Control
(UIC) Program staff has reviewed the application that was submitted by you or on your behalf for
the Class V aquifer remediation injection well(s) at the above referenced location. Based on our
understanding of the proposed program and limited potential for groundwater contamination, we
have determined that a permit is nat necessary at this time. Therefore, your aquifer remediation
injection well(s) is currently "authorized by rule" in accordance with Title 40 Code of Federal
Regulations (40 CFR) Sections 144.24 and 144.84(a). This authorization is based on information
_provided in your application and is valid for:

injections of a 12% sodium persulfate and sodium hydroxide mixed with potable water
into 12 direct push injection wells,

and is limited to the location(s) indicated in the application that we received on October 21, 2009.

All injection wells are regulated under the UIC Program in accordance with 40 CFR Parts
144 and 146, which have been promulgated under Part C of the Safe Drinking Water Act, 42
United States Code Sections 1421 through 1428. Your Class V injection well(s) is subject to
periodic compliance inspections, which may include sampling and analysis of your fluids.
Finally, be aware that under 40 CFR Sections144.12(c), (d), and (), the EPA can require you to
apply for a permit or close your injection well(s) under certain circumstances.
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> ﬁ‘ Printed on Recycled Paper

1 UIC PERMIT & m #

Invent.
Form

Inspect.

Monit.
Reports

" EPA

Corres.

‘Operator |
 Corres.

Rep.

1




Please notify us if the potential for groundwater contamination increases. If you intend to
change the proposed plan, please notify us in advance. Any changes in operating methods or any
other conditions that may adversely impact groundwater MUST be approved in advance by the
EPA. Failure to comply with the above requirements will result in violations of UIC regulations
and possible enforcement actions and penalties.

Please be advised that this rule authorization pertains solely to the UIC Program and does
NOT relieve you from satisfying any other federal, state, or local regulations that may apply.

Please complete and return the self-addressed, stamped postcard included with this
letter. Please contact Howard Urband at 1-800-227-8917, extension 312-6135 or (303) 312-
61335, if you have any questions or need more information. More information on the EPA
Region 8 Class V program can also be found online at:
http://www.epa. gov/region8/water/uic/r8cvprog.html.

Sincerely,
’ u%\ ,, %NM

Steven J. Pratt, PE, CAPM (inactive)
Director, Groundwater Program

Enclosure:  Self-addressed, Stamped Postcard (please return with signature and date)

cc: Ms. Deb Anderson ‘
Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
4300 Cherry Creek Drive South
Denver, CO 80246-1530
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Ref: 8P-W-UIC

Carlos Rivero-deAguilar

Fort Carson Department of the Army

1626 Evans Street, Building 1219, Room 231
Fort Carson, CO 80913-4356

RE: CLASS V UIC PROGRAM
Rule Authorization: Aquifer Remediation Well
Change in Operations
Fort Carson Former Bldg 1211
Chiles Avenue and Evans Street
Fort Carson, CO
EPA File #C0O50000 - 08668

Dear Carlos Rivero-deAguilar:

The U.S. Environmental Protection Agency’s (EPA’s) Underground Injection Control
(UIC) Program staff has reviewed the application that was submitted by you or on your behalf for
the Class V aquifer remediation injection well(s) at the above referenced location. Based on our
understanding of the proposed program and limited potential for groundwater contamination, we
have determined that a permit is not necessary at this time. Therefore, the change(s) proposed is
currently "authorized by rule" in accordance with Title 40 Code of Federal Regulations (40 CFR)
Sections 144.24 and 144.84(a). This authorization is based on information provided in your

application and is valid for:

additional injections of sodium persulfate activated with sodium hydroxide in 25 new
direct push injection wells,

and is limited to the location(s) indicated in the application that we received on July 18,2012.
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All injection wells are regulated under the UIC Program in accordance with 40 CFR Parts
144 and 146, which have been promulgated under Part C of the Safe Drinking Water Act, 42
United States Code Sections 1421 through 1428. Your Class V injection well(s) is subject to
periodic compliance inspections, which may include sampling and analysis of your fluids.
Finally, be aware that under 40 CFR Sections144.12(c), (d), and (€), the EPA can require you to
apply for a permit or close your injection well(s) under certain circumstances.

Please notify us if the potential for groundwater contamination increases. If you intend to
change the proposed plan, please notify us in advance. Any changes in operating methods or any
other conditions that may adversely impact groundwater MUST be approved in advance by the
EPA. Failure to comply with the above requirements will result in violations of UIC regulations
and possible enforcement actions and penalties. -

Please be advised that this rule authorization, change in operations pertains solely to the
UIC Program and does NOT relieve you from satisfying any other federal, state, or local
regulations that may apply.

- Please complete and return the self-addressed, stamped postcard included with this
letter. Please contact Howard Urband at 1-800-227-8917, extension 312-6135 or (303) 312-
6135, if you have any questions or need more information. More information on the EPA
Region 8 Class V program can also be found online at: )
http://www.epa.gov/region8/water/uic/r8cvprog.html.

Sincerely,
Steven J. Pratt, PE, CAPM (inactive)
UIC Unit Chief

Enclosure:  Self-addressed, Stamped Postcard (please return with signature and date)

cc: M. Harold Noonan, Water Programs Manager
Department of the Army
1626 Evans Street, Building 1219, Room 217
Fort Carson, Colorado 80913

Ms. Deb Anderson ,

Colorado Department of Public Health and Environment
HMWMD-B2 '

4300 Cherry Creek Drive South

Denver, Colorado 80246-1530
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Ref: 8P-W-UIC

Carlos Rivero-deAguilar

Fort Carson Department of the Army, Directorate of
Public Works

1626 Evans Street, Building 1219, Room 231

Fort Carson, CO 80913-4356

RE: CLASS V UIC PROGRAM
Rule Authorization: Aquifer Remediation Well
Change in Operations
Fort Carson Former Bldg 1211
Chiles Avenue and Evans Street
Fort Carson, CO
EPA File #C0O50000 - 08668

Dear Carlos Rivero-deAguilar:

The U.S. Environmental Protection Agency’s (EPA’s) Underground Injection Control
(UIC) Program staff has reviewed the application that was submitted by you or on your behalf for
the Class V aquifer remediation injection well(s) at the above referenced location. Based on our
understanding of the proposed program and limited potential for groundwater contamination, we
have determined that a permit is not necessary at this time. Therefore, the change(s) proposed is
currently "authorized by rule" in accordance with Title 40 Code of Federal Regulations (40 CFR)
Sections 144.24 and 144.84(a). This authorization is based on information provided in your
application and is valid for:

additonal injections of sodium persulfate and sodium peroxide plus injections of
vegetable oil with selected bioaugmentation cultures in the manner described in your
application,

and is limited to the location(s) indicated in the application that we received on December 5, 2012.

&
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All injection wells are regulated under the UIC Program in accordance with 40 CFR Parts
144 and 146, which have been promulgated under Part C of the Safe Drinking Water Act, 42
United States Code Sections 1421 through 1428. Your Class V injection well(s) is subject to
periodic compliance inspections, which may include sampling and analysis of your fluids.
Finally, be aware that under 40 CFR Sections144.12(c), (d), and (e), the EPA can require you to
apply for a permit or close your injection well(s) under certain circumstances.

Please notify us if the potential for groundwater contamination increases. If you intend to
change the proposed plan, please notify us-in advance. Any changes in operating methods or any
other conditions that may adversely impact groundwater MUST be approved in advance by the
EPA. Failure to comply with the above requirements will result in violations of UIC regulations
and possible enforcement actions and penalties.

Please be advised that this rule authorization, change in operations pertains solely to the
UIC Program and does NOT relieve you from satisfying any other federal, state, or local
regulations that may apply-

Please complete and return the self-addressed, stamped postcard included with this
letter. Please contact Howard Urband at 1-800-227-8917, extension 312-6135 or (303) 312-
6135, if you have any questions or need more information. More information on the EPA
Region 8 Class V program can also be found online at:
http://www.epa.gov/region8/water/uic/r8cvprog.html.

Sincerely,

o’

Steven J. Pratt, PE, CAPM (inactive)
UIC Unit Chief

Enclosure:  Self-addressed, Stamped Postcard (please return with signature and date)

ce: Mr. John Chinnock, P.E.
Shaw Environmental, Inc.
9201 East Dry Creek Road
Centennial, Colorado 80112

Ms. Deb Anderson

Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530
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Ref: 8P-W-UIC

Carlos Rivero-deAguilar

Fort Carson Department of the Army

1626 Evans Street, Building 1219, Room 231
Fort Carson, CO 80913-4356

RE: CLASS V UIC PROGRAM
Rule Authorization: Aquifer Remediation Well
Change in Operations
Fort Carson Former Bldg 1211
Chiles Avenue and Evans Street
Fort Carson, CO
~ EPA File #C050000 - 08668

Dear Carlos Rivero-deAguilar:

The U.S. Environmental Protection Agency’s (EPA’s) Underground Injection Control
(UIC) Program staff has reviewed the application that was submitted by you or on your behalf for
the Class V aquifer remediation injection well(s) at the above referenced location. Based on our
understanding of the proposed program and limited potential for groundwater contamination, we
have determined that a permit is not necessary at this time. Therefore, the change(s) proposed is
currently "authorized by rule" in accordance with Title 40 Code of Federal Regulations (40 CFR)
Sections 144.24 and 144.84(a). This authorization is based on information provided in your

application and is valid for:

additional injections of sodium persulfate and hydrogen peroxide plus injections of
vegetable oil with selected bioaugmentation cultures in the manner described in your

application,

and is limited to the location(s) indicated in the application that we received on December 5, 2012.
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All injection wells are regulated under the UIC Program in accordance with 40 CFR Parts
144 and 146, which have been promulgated under Part C of the Safe Drinking Water Act, 42
United States Code Sections 1421 through 1428. Your Class V injection well(s) is subject to
periodic compliance inspections, which may include sampling and analysis of your fluids.
Finally, be aware that under 40 CFR Sections144.12(c), (d), and (e), the EPA can require you to
apply for a permit or close your injection well(s) under certain circumstances.

Please notify us if the potential for groundwater contamination increases. If you intend to
change the proposed plan, please notify us in advance. Any changes in operating methods or any
other conditions that may adversely impact groundwater MUST be approved in advance by the
EPA. Failure to comply with the above requirements will result in violations of UIC regulations
and possible enforcement actions and penalties.

Please be advised that this rule authorization, change in operations pertains solely to the
UIC Program and does NOT relieve you from satisfying any other federal, state, or local
regulations that may apply.

Please complete and return the self-addressed, stamped postcard included with this
letter. Please contact Howard Urband at 1-800-227-8917, extension 312-6135 or (303) 312-
6135, if you have any questions or need more information. More information on the EPA
Region 8 Class V program can also be found online at:
http://www.epa.gov/region8/water/uic/r8cvprog.html.

Sincerely,

Lo
Steven'¥, Pratt, PE, CAPM (inactive)

.// UIC Unit Chief

~

Enclosure:  Self-addressed, Stamped Postcard (please return with signature and date)

cc: Mr. John Chinnock, P.E.
Shaw Environmental, Inc.
9201 East Dry Creek Road
Centennial, Colorado 80112

Ms. Deb Anderson

Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530
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Shaw"

a world of Solutions™

December 4, 2012 DEC 05 2012

Mr. Craig Boomgaard
EPA Region 8§
8P-W-UIC

1595 Wynkoop Street

Denver, CO 80202-1129 UIC Class V File

UICPermit#; (.o 3060660 - 256068

cc: Mona Douillard—Army
Melissa Kemling—USACE | FER iadouadl Pl T Gpestor | State |
Permit | Form Report | Report Comvesp | Corresp Corresp
James Tiehen—USACE '
Terry Samson—USACE ‘ )/
\

Matt Dayoc—USAEC
Deb Anderson—CDPHE
Roland Clubb—CDPHE
File

Subject: Underground Injection Control Authorization Request, Former Building 1211 Underground
Storage Tank (FTC-088/SWMU 169), Fort Carson, Colorado

Shaw Tracking No.: SHAW-FTC-0493

Dear Mr. Boomgaard:

Shaw Environmental, Inc. (Shaw) on behalf of the Fort Carson Military Installation (Ft. Carson), as authorized by
the Colorado Department of Public Health and Environment (CDPHE) Hazardous Materials'and Waste
Management Division, is transmitting one copy of the Draft Final Remedy Modification Request to satisfy the
information requirements for obtaining a Class V Underground Injection Control (UIC) rule authorization for the
Former Building 1211 Underground Storage Tank (Fort Carson Site Number-088/Solid Waste Management Unit
[SWMU] 169), Fort Carson, Colorado.

The Remedy Modification Request provided for your review contains the details of the proposed injection event
at the SWMU 1609 site. The injection of emulsified vegetable oil (EVO), sodium lactate, and a microbial
dechlorinating consortium (SDC-9™) able to reduce chlorinated ethenes is planned using eleven groundwater
wells screened 11 to 16 feet below ground surface to target the contaminated groundwater zone. The eleven
4-inch, schedule 40 injection wells, will be installed specifically for this injection and are scheduled to be installed
the week of December 10™, 2012. The injections are intended to remediate 1,2-dichloroethane (1,2-DCA) in
groundwater via in situ enhanced bioremediation (ISEB) at SWMU 169. The injection activities are tentatively
scheduled to commence in January 2013. The carbon source injection is estimated to take 2 days. Then,
approximately 2 months after delivering the carbon amendment and the groundwater has become favorable for the
9TM

anaerobic injection of the SDC-9™" consortium, it is estimated 1 day of injection will be reqhired. Wells within

9201 E. DRY CREEK ROAD, CENTENNIAL, CO 80112
303.741.7700 « FAX 303.741.7670



Underground Injection Control Authorization Request, Former Building 1211 Underground Storage Tank (FTC- December 4, 2012
088/SWMU 169), Fort Carson, Colorado
Page 2

1 mile of this injection site are all located on Ft. Carson property and are primarily used for groundwater
monitoring. No wells within 1 mile of the site are used for potable water. To facilitate your review, the pertinent
information as it applies to the UIC rule authorization is highlighted in the attached Remedy Modification
Request.

The following is a list of contact information outlined in the EPA Site Information Request Fact Sheet, Class V
Underground Injection Control.

Property owner:
Department of the Army /U : /
United States Army Installation Management Command

) Q/'//?f o~ cJ 4 4(& IS S g

Headquarters, United States Army Garrison, Fort Carson
1626 Evans Street, Bldg 1219

Fort Carson, Colorado 80913-4362

P: 719.526.1241

F:719.526.2120

Operator of facility:

Department of the Army

United States Army Installation Management Command
Headquarters, United States Army Garrison, Fort Carson
1626 Evans Street, Bldg 1219

Fort Carson, Colorado 80913-4362

P:719.526.1241

F:719.526.2120

Responsible party for the operation, maintenance, and closure of the injection system:
Shaw Environmental, Inc.

Project Manager

John Chinnock, P.E., PMP

9201 E. Dry Creek Road

Centennial, CO 80112

P:720.554.8160

F:720.554.8298

Shaw Construction Field Manager:
Jon Kaibel

9246 Butts Road (Route 5)

(Delivery Only)

Fort Carson, Colorado 80913

P: 719.330.6463

SHAW-FTC-0493



Underground Injection Control Authorization Request, Former Building 1211 Underground Storage Tank (FTC- December 4, 2012
088/SWMU 169), Fort Carson, Colorado
Page 3

State Agency authorizing site clean up:

Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
Ms. Deb Anderson

4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

P:303.692.3379

If you have any questions or require additional information, please contact me at (720) 554-8160.

Sincerely,

John Chinnock, P.E., PMP
Project Manager
Shaw Environmental, Inc.

SHAW-FTC-0493



a world of Solutions™

March 8, 2012

Mr. Carlos Rivero-deAguilar

Department of the Army

Directorate of Public Works, Environmental Division
Attn: ECT Program Leader

1626 Evans Street, Bldg 1219

Fort Carson, Colorado 80913-4362

cc: Mona Douillard, Army
Rebekah Allen, Army
Melissa Kemling, USACE
James Tiehen, USACE
Terry Sampson, Army
Matt Dayoc, AEC
Meeckral Williams, AEC
Gary Parks, Shaw

Subject: Draft Final Remedy Modification Request, Former Building 1211 Underground Storage Tank
(FTC-088/SWMU 169), Fort Carson, Colorado

Shaw Tracking No.: SHAW-FTC-370

Dear Mr. Rivero-deAguilar:

In August 2009, Fort Carson submitted the Final Presumptive Remedy Work Plan, Former Building 1211
Underground Storage Tank (FTC-088/SWMU 169), Fort Carson, Colorado (PRWP) (Shaw Environmental, Inc.
[Shaw], 2009). The PRWP was approved by the Colorado Department of Public Health and Environment
(CDPHE) in a letter dated September 9, 2009, and implementation of the remedy selected in the PRWP
commenced in October 2009. To date, however, the selected remedy has not fully achieved project objectives.
Therefore, Shaw is submitting this Remedy Modification Request.

Currently, there are two distinct treatment areas within Solid Waste Management Unit (SWMU) 169. The first
treatment area is located within and around the former underground storage tank (UST) pits. The second treatment
area is located south of the former tank pits and south of Evans Street.

Within the first treatment area, chemicals of concern (COCs) identified in the PRWP and the Resource
Conservation and Recovery Act Hazardous Waste Part B Permit No. CO-06-09-29-01 (Part B Permit) (CDPHE,
2006) as requiring remediation include the polycyclic aromatic hydrocarbons (PAHs) benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene in soil, and, the PAHs bis(2-
ethylhexyl)phthalate, benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, chrysene, and indeno(1,2,3-
cd)pyrene in groundwater. Additionally, the volatile organic compounds (VOCs) benzene and vinyl chloride in

9201 E. DRY CREEK ROAD, CENTENNIAL, CO 80112
617.589.1043 « FAX 617.589.2992



Draft Final Remedy Modification Request, Former Building 1211 Underground Storage Tank (FTC-088/SWMU March 7, 2012
169), Fort Carson, Colorado
Page 2

groundwater also require remediation. In the second treatment area, the COC requiring remediation is limited to
1,2-dichloroethane (1,2-DCA) in groundwater.

In both treatment areas, the PRWP called for remediation by in situ chemical oxidation (ISCO) using sodium
persulfate activated by sodium hydroxide to treat COCs exceeding the cleanup goals identified in the Part B
Permit. ISCO is planned to continue as the remedy for the treatment of the PAHs in soil and groundwater and
benzene and vinyl chloride in groundwater in the first treatment area surrounding the former UST pits. A second
application of ISCO is planned for this treatment area during the second quarter of 2012. However, Shaw intends
to change the “method of delivery” of the reagent into the subsurface environment. In a call with the CDPHE on
January 27, 2012, it was confirmed that a permit modification would not be required to alter the delivery method.

Conversely, Shaw is proposing to change the currently stipulated ISCO remedy in the Part B Permit for the
second treatment area. Shaw is proposing to replace the current ISCO treatment with in situ enhanced
bioremediation (ISEB) as the remedy for 1,2-DCA in groundwater in the second treatment area. The modification
is designed to be protective of human health and the environment, attain cleanup levels, and meet all waste
management requirements. A change to the currently specified remedy in the Part B Permit will require a permit
modification. The purpose of this letter is to facilitate that modification.

Background

SWMU 169 is located in the northern portion of the Cantonment Area at Fort Carson, as shown in Figure 1.
Former Building 1211 served as a pump house for a fueling station, which consisted of one 12,000-gallon diesel
UST, one 12,000-gallon solvent UST, eight diesel fuel-dispensing pumps, and one solvent-dispensing pump. The
removal of the Building 1211 USTs was conducted sometime between 1986 and 1988 (Earth Tech, Inc. [Earth
Tech], 2008). The site is currently used as an asphalt-paved parking lot and grass-covered area associated with
Building 1203. The previous investigations concluded that the origin of organic compounds in the groundwater
and petroleum hydrocarbon compounds in soil may be associated with former fueling station activities (Earth
Tech, 2008).

Additional background information and operational history of SWMU 169 are contained in the PRWP.
Presumptive Remedy Implementation Summary

ISCO and follow-up direct-push technology (DPT) sampling of soils in the UST excavation pits were selected as
the presumptive remedy for SWMU 169. ISCO treatment at SWMU 169 consisted of the application of sodium
persulfate activated by sodium hydroxide to treat the COCs in both soil and groundwater. A complete summary of
the presumptive remedy activities conducted at SWMU 169 is included in the Presumptive Remedy Annual
Progress Report for 2010, Former Building 1211 Underground Storage Tank (FTC-088/SWMU 169), Fort
Carson, CO (Shaw, 2010) and the Presumptive Remedy Annual Progress Report for 2011, Former Building 1211
Underground Storage Tank (FTC-088/SWMU 169), Fort Carson, CO (Shaw, 2011) and consisted of the
following:

e The installation of six additional compliance monitoring wells (1206MWO01A, 1206MW09, 1206MW 10,
1206MW11, 1206MW12, and 1206MW13) in October 2009 (Figure 2)

e A soil oxidant demand test conducted in October 2009

e Development of the six new compliance wells conducted in October and November 2009

SHAW-FTC-370



Draft Final Remedy Modification Request, Former Building 1211 Underground Storage Tank (FTC-088/SWMU March 7, 2012
169), Fort Carson, Colorado
Page 4

telephone call on January 27, 2012. This letter report describes a planned modification to the remedy for the
treatment of 1,2-DCA in groundwater.

The basis for a change to the 1,2-DCA remedy is primarily due to the low permeability conditions in the 1,2-DCA
treatment area in the vicinity of wells 1206MW10 and 1206MW11. As mentioned previously, actual oxidant
volumes injected within this treatment area were significantly less than the target volumes. A change from DPT
imjection locations to large diameter injection wells combined with the use of lower quantities of biological
amendments and substrates results in a higher confidence in obtaining project objectives at the 1,2-DCA treatment
area as compared to performing another DPT ISCO injection event.

Corrective Measure Objectives

The corrective measure objectives for 1,2-DCA in groundwater at SWMU 169 are to protect human health and the
environment by treating groundwater that contains 1,2-DCA above the cleanup goals. The concentrations of any
associated hazardous constituents also must not exceed the cleanup goals. The cleanup goal for 1,2-DCA in
groundwater is the Colorado Groundwater Standard (CGWS) of 5 micrograms per liter (ug/L).

ISEB Technology Description

Bioremediation technologies rely on engineered systems to enhance or stimulate the natural degradation of
contaminants in the subsurface. Several species of microbes (primarily bacteria) have been identified that are
capable of transforming potentially harmful chlorinated VOCs (CVOCs) into nontoxic chemicals through a
process referred to as intrinsic biodegradation. Bioremediation technologies attempt to cultivate subsurface
conditions for microbial population growth and thereby enhance degradation processes.

Enhanced reduction dechlorination of CVOCs is an anaerobic process where microbes remove chlorine atoms
from CVOCs during respiration. ISEB can effectively reduce the time required for complete degradation of the
chlorinated ethenes by injecting a carbon source and a dechlorinating microbial consortium that includes
Dehalococcoides ethenogenes (DHE). DHE has been shown to completely degrade 1,2-DCA to ethane via
reductive dechlorination (Grostern and Edwards, 2006). During reductive dechlorination, the chlorinated ethane
(1,2-DCA) serves as an electron acceptor, and chlorine atoms are sequentially replaced with protons to yield
chloroethane, ethane, and ethene as daughter products.

To degrade concentrations of 1,2-DCA in groundwater at SWMU 169 in the vicinity of wells 1206MW10 and
1206MW11 (Figure 5), ISEB substrates will be injected to provide carbon and create favorable conditions for
reductive dechlorination. A carbon source solution, consisting of emulsified vegetable oil (EVO) and sodium
lactate, will provide the indigenous and bioaugmented microorganisms a food source. As these carbon sources are
metabolized, hydrogen is released, which provides available protons for reductive dechlorination. The
microorganisms in the subsurface will first use available oxygen and other electron acceptors such as ferrous iron
(Fe?") and sulfate to create reducing conditions favorable for reductive dechlorination of 1,2-DCA and its
daughter products.

To reduce 1,2-DCA concentrations in the treatment area, a mixture of several substrates was selected including
EVO, lactate, and a dechlorinating microbial consortium. Lactate was selected to supply an easily fermentable
carbon source to aid in quickly creating reduced conditions required for reductive dechlorination. EVO was
chosen to supply a longer-lasting carbon source to support long-term reduction of chlorinated cthane mass by the
indigenous and bioaugmentation cultures. Shaw’s Dechlorinating Consortium (SDC-9™), a microbial consortium
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e Baseline groundwater sampling activities conducted in January 2010
e ISCO injections conducted in February 2010
¢ Quarterly postinjection groundwater sampling events including:

o First quarter 2010 in March 2010

o Second quarter 2010 in June 2010

o Third quarter 2010 in September 2010

o Fourth quarter 2010 in December 2010

o First quarter 2011 in March 2011

o Second quarter 2011 in June 2011

o Third quarter 2011 in September 2011

The ISCO injection event was conducted at SWMU 169 in February 2010. Approximately one-third of the
proposed oxidant volume was injected into the treatment zone at the site. Out of a total of 22 injection locations, 5
locations successfully received the target oxidant volume (approximately 1,250 gallons), 13 locations received
significantly less than the target volume due to surfacing (the escape of oxidant and groundwater to the surface,
compromising further injection), and the remaining 4 locations did not receive any oxidant due to an inability to
establish injection flow. The targeted injection interval was from 9 to 14 feet below ground surface (bgs),
however, subsurface refusal impacted the placement of the injection interval at each location. The injection
locations (1206DPTO01 through 1206DPT22) are presented in Figure 2.

As of the conclusion of the third quarter 2011 sampling event, concentrations of 1,2-DCA in groundwater
continue to exceed the cleanup goals (Table 1 and Figure 3). Concentrations of 1,2-DCA in groundwater above
the cleanup goals are reported at two well locations (1206MW10 and 1206MW11). Concentrations of 1,2-DCA
have not exceeded the cleanup goal (5 micrograms per liter [g/L]) at the other compliance wells since
implementation of the remedy.

Concentrations of 1,2-DCA in groundwater on average have been reduced by 37 percent in the compliance wells
(1206MW10 and 1206MW11) from baseline; however, 1,2-DCA concentrations remain above cleanup standards.
1,2-DCA time series plots are included as Appendix A.

A potentiometric surface map for the third quarter of 2011 is included as Figure 4. A summary of water level
information for SWMU 169 wells including top of casing elevations are provided in Table 2.

Justification for a Remedy Modification

The presumptive remedy consisting of ISCO using sodium persulfate activated by sodium hydroxide to treat
COCs in both soil and groundwater at SWMU 169 has not fully achieved project objectives. As mentioned above,
a second injection event is planned for the treatment of PAHs in soil and groundwater and benzene and vinyl
chloride in groundwater in the treatment area surrounding the former UST locations, and a change to the
presumptive remedy delivery system for the second injection event has been discussed with the CDPHE in a
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shown to reductively dechlorinate 1,2-DCA and its degradation daughter products, was chosen to aid in complete
dechlorination. The injection of these amendments into the contaminated groundwater will provide the needed
elements to reduce the chlorinated ethane mass in the 1,2-DCA treatment area.

Evaluation of Technology Performance

This evaluation takes into account the approach to monitor the performance and effectiveness of the technology.
The proposed remedy modification, ISEB, has been evaluated in accordance with the requirements specified in
the Part B Permit in addition to other identified criteria that include the following:

Protection of Human Health and the Environment

Enhanced bioremediation uses conventional equipment to distribute bioaugmentation substrates and amendments,
such as EVO, sodium lactate, and a microbial consortium into the subsurface. The substrates and amendments are
not considered hazardous and do not pose a threat to human health and the environment. However, engineering
controls will be utilized to control the potential release of any material into the environment other than for its
specified use.

Attainment of Cleanup Levels

Augmented bioremediation to treat 1,2-DCA in groundwater will attain the screening criteria that is protective of
human health and the environment for this Resource Conservation and Recovery Act—regulated COC established
in the Final Risk-Based Evaluation Procedures Manual, Module VI, Methodology for Identifying No Further
Action at Solid Waste Management Units, Fort Carson, Colorado, Revision 5 (Earth Tech, 2010). Meeting the
screening criteria for 1,2-DCA will support the recommendation for no further action at the SWMU. The cleanup
goal for 1,2-DCA is the CGWS and is 5 pg/L in groundwater.

Control of Source Releases
ISEB can reduce concentrations of 1,2-DCA in groundwater below the cleanup goal of 5 pg/L.
Compliance with Applicable Standards for Management of Wastes

Wastes generated during the ISEB activities can include treatment liquid waste containing EVO, sodium lactate,
SDC-9™, disposable sampling equipment, and personal protective equipment. All wastes will be analyzed and
disposed in compliance with waste management standards as specified in the Part B Permit and the Field and
Laboratory Procedures Manual (FLPM) (Summit Technical Resources, 2011).

Long-Term Reliability and Effectiveness

Groundwater exposure risks at SWMU 169 will be removed by ISEB. Remediation activities can be completed in
approximately 1 to 2 years. Long-term groundwater monitoring will be conducted for a minimum of 3 years
following the achievement of all groundwater screening criteria to determine the effectiveness of the remedy.

Reduction of the Toxicity, Mobility, or Volume of Wastes

ISEB will reduce the toxicity, mobility, and volume of contamination through the mass removal of contaminants
by focusing on previously identified areas of high concentrations in groundwater. ISEB provides permanent and
irreversible reduction in concentrations of 1,2-DCA and produces minimal waste.
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Short-Term Effectiveness

The use of ISEB will effectively remove the 1,2-DCA from the zone of contamination, thereby limiting potential
short-term risks to the public that may include inhalation of constituents that may be released during treatment
operations. Other potential short-term risks to workers may include direct contact and exposure during
construction, waste handling, and transportation and physical injury during construction activities. Release to the
environment can be controllable during construction. The short-term effectiveness is largely a function of the
injection rates, size of injection, the efficiency of the application, and safety precautions.

Implementability

All components of the remedy modification are readily implementable. A previous injection event conducted at
SWMU 169 (sodium persulfate and sodium hydroxide injections in the first quarter of 2010) indicates that the
porosity and permeability of the subsurface soils limit the volume of remedial solutions that can be successfully
applied to the saturated zone. However, the use of 4-inch injection wells for delivery of ISEB amendments and
substrates necessary for successful reduction of 1,2-DCA will allow for increased volume into the treatment
interval. The area of impact is minimal, is accessible for implementing multiple injection wells, and is relatively
shallow to facilitate the remedy implementation. Please note that based on the previous injection event, the
recommended spacing between injection wells will be reduced from the previous injection event spacing,
resulting in a more uniform distribution of remedial solutions into the treatment formation.

Cost

The present worth of the ISEB remedy modifications for SWMU 169 is approximately $166,781. The total costs
consist primarily of the direct capital costs that include work plan preparation, mobilization of construction
activities, installation of injection wells, ISEB injections, quarterly groundwater monitoring for a minimum of 3
years, annual reporting, and then demobilization of the activities. The basis of estimate for the ISEB remedy at
SWMU 169 is provided in Appendix B.

Community Acceptance

Following regulatory approval of the proposed remedy modification, it will then be evaluated based on public
reception of the technologies. The remedy modification will be published for public notice with a 45-day
comment period prior to final selection of the remedy modification to the Part B Permit by the CDPHE.

Remedy Modification Implementation

The following presents the methodology for the construction, operation, and implementation of the ISEB remedy
modification:

Underground Injection Control

Injection systems for groundwater treatment typically fall under the underground injection control (UIC)
definition of Class V, which is a nonspecific category for injection of nonhazardous fluids not covered under
Classes I through IV. Injection of materials to any shallow groundwater in the state of Colorado under a Class V
is regulated by the United States Environmental Protection Agency (EPA) Region 8. Class V injection wells can
be rule authorized which precludes the need for a permit. Requirements for a rule-authorized UIC include:
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e Owner/operator submits inventory information to register the injection system
e Analysis of existing groundwater contamination
e No potential to cause further groundwater contamination

e Owner/operator submits additional information as needed to determine the potential for groundwater
contamination

A UIC rule authorization or permit will be required for the ISEB injections. The inventory information must be
submitted prior to construction and operation of a new injection system. When the injection system is no longer in
use, the system must be decommissioned or converted. The Directorate of Public Works Environmental Division
and the CDPHE will be provided with a copy of the UIC permit or rule authorization prior to commencing work.
A list of the inventory information required to determine whether a permit is required rather than a rule
authorization is presented in the EPA Site Information Request Fact Sheet, Class V UIC in Appendix C.

Injection Well Installation

A total of 11 injection wells is proposed to be installed within the 1,2-DCA treatment area for delivery of the
bioremediation amendments and substrates. Injection well locations are presented in Figure 5. All well
mstallations will be performed by a Colorado-licensed subcontracted driller under the field supervision of a Shaw
geologist. The drilling procedure will follow the procedures specified in the FLPM. Each well will be constructed
of a 4-inch inside diameter, continuous-wrapped 0.010-inch slot screen with a 4-inch inside diameter riser
composed of Schedule 40 polyvinyl chloride (PVC) pipe (Figure 6). The screen interval will be from 11 to 16
feet bgs for each injection well, targeting the saturated zone at the 1,2-DCA treatment area (Figure 5). The
planned vertical target treatment interval (11 to 16 feet bgs) is based on review of boring logs and groundwater
elevation data from monitoring wells and soil borings installed in the 1,2-DCA treatment area. A filter pack
consisting of 10-20 filter sand will be placed around the screen from the bottom of the borehole to at least 1 foot
above the screen. A 2-foot bentonite seal will be placed above the filter pack to prevent downward migration of
cement grout, when possible. The seal will consist of tamped bentonite granules, chips, pellets (when unsaturated
conditions exist), or a combination of the three. This seal may also be installed by the tremie method if required
by field conditions. If the seal is positioned below the water table, the use of pellets only is preferable. The
bentonite will be installed in four 6-inch lifts, with each lift hydrated with potable tap water before proceeding.
Each lift will be hydrated for 30 minutes, with water added as necessary, before placement of the next lift. After
placement of the final lift, the bentonite seal will be allowed to hydrate for an additional 2 hours prior to grouting.
The flush-mount surface completions for each well will consist of an appropriately sized, traffic-rated, cast-iron
assembly with a protective lid that will be centered over the monitoring well and surrounded by a 6-inch-thick by
20-inch-square cement pad. The top of each observation well will be fitted with a locking watertight J-plug.

Survey Procedures

The newly installed injection wells will be surveyed in accordance with Section 2.14 of the FLPM. A global
positioning system surveying unit will be used to determine the coordinates of the well locations. Vertical
elevations will be determined for the immediate ground surface and at the top of the PVC casing. Actual accuracy
encountered during surveying is dependent on the number of satellites available, and this will be documented.
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ISEB Activities

The ISEB treatment will consist of injecting EVO, sodium lactate, and SDC-9™ bioaugmentation culture solution
into the shallow aquifer within the 1,2-DCA treatment area at depths between 11 and 16 feet bgs. The treatment
area consists of an approximate 3,600-square-foot area encompassing compliance wells 1206MW10 and
1206MW11 with 1,2-DCA concentrations above cleanup criteria (Figure 5). The following sections describe the
ISEB remedy modification planned for SWMU 169.

Injection System Setup

The treatment program design consists of at least one injection application delivering a dilute carbon substrate
containing EVO and sodium lactate combined with the microbial consortium, SDC-9™ into the treatment area.

Shaw will utilize injection wells to introduce the ISEB amendments into the subsurface. A total of 11 injection
wells will be installed within the 3,600-square-foot treatment area (Figure 5). The number and spacing of the
injection locations are based on a 10-foot distribution radius of influence (ROI) determined by site lithology, COC
concentrations, hydrogeologic conditions, and results of the ISCO DPT injection event conducted in 2010 at
SWMU 169. The 10-foot ROl is a reduction from the 15-foot ROI used during the ISCO injection event.
Difficulty achieving the target ISCO injection volumes using 1.5-inch DPT wells due to tight subsurface
conditions is the basis for the reduction in the anticipated ROI. Further, the use of 4-inch injection wells will
allow for increased contact as compared to the 1.5-inch DPT wells, thereby allowing for increased coverage
compared to the DPT wells. Please note that each injection well will vary in the achieved ROI in that there are
preferential pathways established in the subsurface which largely determines the amount of coverage achieved. In
general, the closer the injection points are placed to each other, the higher the confidence in the ability to
influence the target area and reduce COCs to below action levels. The ISEB amendments will be injected in each
of the locations through a 5-foot screen in the saturated zone (11 to 16 feet bgs). This method of selective vertical
injection will deliver ISEB amendments across the entire vertical extent of the target treatment interval.

An injection system consisting of a six-point manifold, approximately two 55-gallon drums of EVO, one
55-gallon drum of lactate, 5 liters of SDC-9™, a 6,000-gallon tank for mixing, an injection pump, sample ports,
pressure indicators, flow meters, PVC piping, and associated valves and fittings will be mobilized to the site and
assembled adjacent to the injection well field. The injection system will be powered by either a local power
supply (approval pending) or a 50-kilowatt portable generator. Once the injection system is assembled, the
injection system components and products will be enclosed in an exclusion zone. The injection wells consist of air
bleed valves, flow valves, and pressure and flow monitoring instrumentation for each of the injection wells. Shaw
personnel will place the 6,000-gallon mixing/injection tank at the site and connect the wellheads to the injection
system via clear, flexible PVC hose via cam-lock couplings. The process and design diagram for the injection
system proposed for the 1,2-DCA vertical treatment zone is shown in Figure 7.

The carbon substrates EVO and sodium lactate are food-grade substances and are not considered hazardous. For
general safety from splashing and mechanical devices, modified Level D personal protective equipment will be
worn at all times when working around the operating injection systems, as detailed in the site health and
emergency response plan.
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Injection Volumes

The injection goal for total ISEB carbon substrate injection volume is approximately 11,000 gallons of potable
water, 110 gallons of EVO, 54 gallons of sodium lactate, and 5 liters of SDC-9™ that will be thoroughly mixed
and distributed throughout the vertical treatment zone. This equates to approximately 1,000 gallons for each of the
11 injection wells. The volumes selected to be injected are based on review of site-specific data and previous
experience at SWMU 169 obtained during the January 2010 ISCO injections. The use of 4-inch-diameter wells
should allow for the subsurface to accept larger volumes of remedial solutions. In addition, the volume of
biological amendments and substrates needed for treatment is lower than the planned volumes for ISCO. ISEB
substrate volumes will vary per location if injection pressures increase above 35 pounds per square inch (psi) in
the injection wells and substrate surfaces and/or injection flow rates drop to below 0.5 gallons per minute (gpm).
The proposed injection parameters for the ISEB substrates, including the calculated injection volumes, are
presented in Table 3. The calculations prepared for the required substrate injection volumes based on the known
or estimated site parameters are presented in Appendix D.

Injection Rates

The rate at which the ISEB substrate and microbial consortium solutions are injected into the subsurface is
initially determined by the known soil/aquifer characteristics as identified in the historical documents presented in
Section 3.0. Based upon review of site-specific boring logs and groundwater data and based on the flow rates
achieved during the ISCO injection event, injection flow rates are expected to be between 1 and 3 gpm. The
proposed injection parameters for the ISEB substrates, including the calculated injection rates, are presented in
Table 3. The calculations prepared for the required substrate injection rates based on the known or estimated site
parameters are presented in Appendix D.

ISEB Carbon Amendment and Microbial Consortium (SDC-9™) Development

An oil transfer pump will be used to transfer the EVO and sodium lactate to the 6,000-gallon storage tank.
Dilution water will be delivered to the 6,000-gallon tank via an approved water source. Electrical power will be
provided to the injection system by either a local supply or a portable 50-kilowatt generator. The following steps
are to be followed when mixing each batch of the carbon amendment solution:

1. Transfer 52 gallons of EVO to the 6,000-gallon mixing tank the day before injections.

2. Transfer 27 gallons of sodium lactate to the 6,000-gallon mixing tank the day before
injections.

3. Transfer 0.5 liters of SDC-9™ to the 6,000-gallon mixing tank the day before injections to
assist with the reduction of dissolved oxygen (DO) concentrations in the mixing tank.

4. Transfer 5,163 gallons of potable water to the 6,000-gallon mixing tank. Mixing will be
provided by the agitation created by adding the water to the carbon sources.

5. Monitor for DO in the mixing tank to confirm concentrations less than 1.0 milligrams per liter
(mg/L) prior to adding the remaining 4.5 liters of SDC-9™.
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6. If necessary, argon gas may be diffused into the tank mixture to remove any residual oxygen
and reduce DO concentrations to less than 1.0 mg/L prior to adding the remaining volume of
SDC-9™.

ISEB Carbon Substrate and Microbial Consortium (SDC-9™) Injections

Following the development of the respective ISEB solutions, the subsurface injection will begin. The solutions
will be injected simultaneously into a maximum of six injection wells. During injection, flow rates and injection
pressures will be monitored and recorded. Injection rates will be increased incrementally by no more than 0.5 gpm
until a steady state equal to or less than 5 gpm is achieved. Initial pressure and flow monitoring will be completed
as often as time allows, but at a minimum of once an hour. Once the daily injection rates, injection pressures, and
overnight aquifer rebound have been established, the injection system recording will be scaled back to 46 times
per day. Field forms that will be used by the Shaw field personnel to collect ISEB injection system and water
level measurements are provided in Appendix E.

The following steps are necessary for the injection ISEB substrates into the groundwater:

1. Record the time, depth to water in the wells, the flow totalizers, the four injection manifold
points, and wellhead gauges pressure readings.

2. Begin ISEB injection, starting at approximately 0.5 gpm. Injection pressure at injection
wellheads should not exceed 35 psi (above 35 psi may force the enhanced reductive
dechlorination (ERD) substrate solution to surface).

3. Monitor and record the depth-to-water elevations in the wells until a steady state is achieved.
4. Continue injection of the solution while monitoring depth-to-water elevations.

5. Increase injection flow in 0.5-gpm increments while monitoring groundwater mounding until
the maximum flow achieved during the water injection test is obtained.

6. Repeat appropriate steps for the injection of ERD solution into the next six injection wells.

Increasing the flow rate above the previous maximum will be considered after one complete day of the maximum
flow rate. Injection pressures measured at the wellhead during the initial days of ERD solution injection will be
maintained below 35 psi for the injection wells.

ISEB Injection Duration

The length of time required for the carbon amendment and SDC-9™ injections was calculated using a six-point
manifold and achieving an average 2-gpm injection rate for 8 hours per day. The ISEB injections are estimated to
take 2 days for the injection and 1 day each for setup and breakdown for a total of approximately one 5-day week.
The proposed injection parameters for the ISEB substrates, including the estimated time for the injection phases,
are presented in Table 3. The calculations prepared for the required substrate injection volumes based on the
known or estimated site parameters are presented in Appendix D.
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Land-Use Controls

Short-term land-use controls will be required during the implementation of excavation activities to prevent human
contact with groundwater conditions at SWMU 169. The expected end land use for SWMU 169 is residential, and
the proposed remedy is expected to achieve response complete with no expected long-term land-use controls or
land management requirements.

ISEB Compliance and Performance Monitoring

The groundwater monitoring program specified in the PRWP and the Part B Permit consists of the collection of
groundwater samples from compliance wells 12206MWO01A, 1206MWO03, 1206MW07, 1206MW08, 1206MW09,
1206MW10, 1206MW11, 1206MW12, 1206MW 13, and LF6MWS on a quarterly basis. Groundwater samples
from the 10 compliance wells are to be sampled for VOCs via EPA Method 8260B and for PAHs via EPA
Method 8270D. In addition, the following field parameters are to be monitored during each sampling event:

e Depth to water

e Dissolved oxygen

e Oxygen reduction

e Specific conductivity
e pH

e Temperature

e Ferrous iron

In addition to the analytical methods specified in the PRWP and the Part B Permit, groundwater samples collected
from compliance wells 1206MW10 and 1206MW 11 are planned in order to evaluate the ISEB remedy.
Groundwater samples from wells 1206MW10 and 1206MW11 are planned to be analyzed for the following
laboratory analyses prior to implementation of the ISEB remedy and on a post implementation quarterly basis:

e Alkalinity using EPA Method 310.2

o Nitrate/nitrite/sulfate/chloride using EPA Method 300.0

e Total organic carbon using EPA Method 415.1

e Dissolved gases (methane, ethane, ethene) by EPA Method RSK 175

e DHE quantification analysis using Shaw’s method SOP-TAG-BIO-027

The above-mentioned performance analytical methods planned for wells 1206MW10 and 1206MW11 will be
reviewed annually, and recommendations will be made whether to continue with the performance quarterly
monitoring or decrease the number of parameters at these wells in each Presumptive Remedy Annual Progress

Report.

Compliance wells 1206MWO07 and 1206MWO08 will be destroyed during implementation of the second round of
ISCO activities in the area of the former UST pits. Replacements for these compliance wells will be installed in
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accordance with the FLPM and discussed in the Presumptive Remedy Annual Progress Report due in December
of 2012.

Schedule

Coordination and setup for the ISEB remedy modification will include the approval process for the CDPHE,
registration'v;/ith the UIC program, and coordination with subcontractors. This is expected to require
approximately 4 months. Following CDPHE approval, the material orders will be placed to ensure that sufficient
quantities can be produced and delivered to the site. Injection well installation will proceed when the necessary
permits have been obtained.

Baseline monitoring samples will be collected from compliance wells 1206MW 10 and 1206MW11 before
injecting the bioaugmentation substrates and amendments and the oxygen release compound slurry. Baseline
sampling is expected to take 72 hours.

ISEB field implementation is estimated to require approximately 1 month. Field implementation will be scheduled
as soon as possible after receiving approval from the CDPHE and the Region 8 UIC Program.

The monitoring period will continue quarterly and will continue for a minimum of 3 years following reduction of
all COCs to below cleanup standards.

Once groundwater concentrations are reduced below the applicable cleanup goals for 12 consecutive quarters (3
years) and confirmation soil samples collected from within the former UST tanks are below screening criteria,
Shaw will prepare a remedy completion report. This report will be submitted within 90 days of the final
groundwater monitoring event and will detail the activities performed, analytical data collected, and contaminant
concentration trends.

If you have any questions or require additional information, please contact me at (720) 554-8202.

Sincerely,

Gary D. Parks. P.G.
Project Manager
Shaw Environmental, Inc.
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APPENDIX A

1,2-DCA Time Series Plots
SWMU 169

Fort Carson, Colorado
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APPENDIX A

1,2-DCA Time Series Plots

SWMU 169

Fort Carson, Colorado
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APPENDIX B

Basis of Estimate for ISEB Remediation
SWMU 169

Fort Carson, Colorado

Summary Description Costs
Capital Costs
Groundwater Remediation Cost
Injection Well Installation $13,260
ISEB Injections $13,021
Subtotal Direct Costs $26,281
Regulatory Documents
Remedy Modification Request $7,500
Response Complete Report $31,000
Subtotal Indirect Costs $38,500
Subtotal Capital Costs $64,781
Operations & Maintenance
Groundwater Treatment O&M Costs
Long-Term Monitoring/Confirmatory Sampling (3 Years) $102,000
Subtotal Capital Costs $102,000
Total Cost
Present Value for Capital $64,781
Present Value for O&M $102,000
Present Value Total $166,781
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5" EP A Class V Underground Injection Control

Aquifer Remediation Injection Wells
Injection of Oxygenating Compounds

The Underground Injection Control (UIC) Program, created under the authority of the Safe Drinking Water Act
(SDWA), is a preventative program aimed at protecting existing and future underground sources of drinking water
(USDWs). Shallow wells or disposal systems that discharge fluids into the subsurface are known as Class V wells
and can be authorized to inject by rule or permit. Class V wells that have the potential for ground water
contamination or degradation are usually permitted. Those that do not have a potential to contribute to
contamination or degradation of ground water are usually rule authorized, once inventory information has been
submitted according to the requirements of 40 CFR 144.26.

The following information is needed to evaluate the impact a shallow injection well/disposal system used for
aquifer remediation will have on the local hydrogeologic system, potential for USDW contamination, and whether a
permit for this operation, rather than a rule authorization, should be required.

Please provide the following information:

Property owner of facility including address, phone and fax numbers.

Operator of facility including mailing address, phone and fax numbers.

Responsible party for the operation, maintenance, and closure of the injection system including address,
phone and fax numbers.

Name of the facility and physical location.

Map of the site including extent of contaminant plume, injection well locations or general area where
injection will occur, and proposed or existing monitoring wells.

Is this a proposed or existing system?

Name, address and phone number for contact at the State Agency authorizing site clean up.

Brief description of the type of contamination and when it occurred.

Type of proposed injection well. (example: water well, trench, injection gallery, Geoprobe, etc.)
Description of the proposed injectate.

Hydrogeologic description, location, depth, and current use (if any) of the receiving formations.
Estimation of time frame for when injection activities will begin and end.

OO00O0oO0o0O0 oO: 0 oog



APPENDIX D

EVO Demand

SWMU 169

Fort Carson, Colorado

I i @S EOS® SOURCE AREA & DNAPL DESIGN WORKSHEET

EOS Remediation, LLC U.S. Version 2.1f, Rev. Date: June 18, 2008

www.EO8Remediation.com
—
Help Site Name: Fi. Carson
Location: SWMU 169

Project No.: 132626

Groundwater Flow

X Source Aren Length
o] g

Istep 1: Select a Substrate from the EOS® Family of Bioremediation Products EOS* Emulsion & Chase Walsr

Treated

Substrate Selected |pick from drop down list) | EQS% 598842 (Preferred for Chlorinateds)
. ~ . Groundwater
~

For Product Literature Click Here - ¥

Step 2: EOS® Consumption During Contaminant Biodegradation / Biotransformation
Section A: Source Area Dimensions

Langth of treatment area paratlsl to groundwalar flow, X' 60 it 18.3

Widih of treatment area pei g fiaw, "y" 60 it 183

Minimum depth to contamination 9 ft 2.7

Maximum depth of contarmination 14 it 43

Treatment thickness, "z" 5 ft 15

Treatment zone cross-sectional area, A= y*z 300 Iﬂz 279 z
Section B: Groundwater Flow Rate / Site Data

S0l Characteristics

Nominat Soil Type (pick from drop down list) | s

Total Porasiy (acce| 020 |(decimal)

Effective Porosity (acc wl 0.20 {decimal)

Soll bulk density; (1-n)*2 B5 g/cc (acon enlar dry bulk dansdy) '__' 212 Gite | 132 __I.bsln‘
[Fraction of organ carbon: foc | 0.0050 range: 0.0001 to 0.01

Hydrautic Characteristics
Hydrautic Conductivity (accept dafault { ftfday cm/sec
ot detaull or & 0.0098 it

Hydraulic Gradiant | ot d
Maote: Since the hydraulic gradient /i = «ivi ) 1s negative, we ask you to enter -i In the EOS Deaign Tool so
that you can enter a positive number for convenience.
Nan-reactive Transport Velocity, ¥, = ~(K X 1) /n 0.13 fiiday 0040 |miday
|Groundwater flow rate through treatment zone, & ~ -Kid 58.28 220.62 Liday

[Section C; Calculated Contact Length

Contact time (7 ) between il and contaminants [aco ber T) 180 typical values &
|Calcutated Contact Length (X} = % ¥, 234 ft

Treatment zone volume i’ md
| Treatment zone groundwater volume (volume * porosity) 26,928 galans 101,941 I
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APPENDIX D

Intermediate Zone Lactate Demand Calculations
Corrective Measure Implementation Work Plan
SWMU 169

Fort Carson, Colorado

L1ICH Ft. Carson

Enhanced Anaerobic Reducitve Dechlorination

Electron Acceptor and Donor Calculations Date: 02/06/12
Version: 1.0

The following set of calculations estimate the carbon source demand reugired to achieve complete reductive dechlorination of
chlorinated ethenes in groundwater
Enter the site-specific values in the cells shaded green

1.0 Extent of Plume Requiring Remediation

Plume Area i
Thickness of contaminated saturated zone ft

Volume of contaminated saturated zone 18000 f*

Porosity

Treatment Zone Pore Volume 3,600 ft®

Treatment Zone Pore Volume 26,928 galions = 101,922 Liters

2.0 Dissolved Phase Electron Donor Demand

Demand Mw Conc. Eq Demand Demand
Chemical of Concern (meg/mMole) (mg/mMole) mg/L) (meqiL) (meq)
Dichloroethane (1,2-DCA) 4 98.96 0.016 1.59E+03
Trichloroethene (TCE) 6 1314 0.000 0.00E+00
Dichloroethene (DCE) - sum of all DCE isomers 4 96.9 0.000 0.00E+00
Vinyl Chloride (VC) 2 62.5 0.000 0.00E+00

Total Dissolved Phase Demand (meq)  1.59E+03

3.0 Sorbed Phase Electron Donor Demand

Soil bulk density glem® = 144 1b/t®
Fraction of organic carbon (fyc)

Koc GW Conc. Soil Conc. Cont. Mass Demand
Chemical of Concern (Ukg) {mg/L) (ma/kg) (mg) (meq)
Dichloroethane (1,2-DCA) 1.279 0.387 0.00 2.92E+03 1.18E+02
Trichloroethene (TCE) 107 0.000 0.00 0.00E+00 0.00E+00
Dichloroethene (DCE) 80 0.000 0.00 0.00E+00 0.00E+00
Vinyt Chloride (VC) 25 0.000 0.00 0.00E+00 0.00E+00

Total Sorbed Phase Demand (meq) 1.18E+02

Page 1 of 2



APPENDIX D

Intermediate Zone Lactate Demand Calculations
Corrective Measure Implementation Work Plan
SWMU 169

Fort Carson, Colorado

4.0 Competing Electron Acceptors Demand

Electron Acceptor

Dissolved Oxygen

Sulfate

Nitrate

Estimated Fe(lli) reduction demand

5.0 Electron Donor Calculations

Calculated Electron Donor Demand
Safety Factor
Total Demand

Electron Donor
Sodium Lactate (NaC3;HgO3)

6.0 Target In-Situ Concentrations

Treatment Zone Pore Volume

Electron Donor
Na-Lactate (NaC;HgO53)

7.0 Lacate Dosing
If the target in-situ concentration is less than 1000 mg/L, use 1000 mg/L concentration as a default minimum level.

Target In-Situ Concentration (mg/L)
Treatment Zone Pore Volume
Total Lactate Demand

Concentration of Na-Lactate (delivered)

Demand Mw Conc. Eq Demand
(meg/mMolie) (mg/mMole) (mg/L) (meq/L)
4 32 gAe 0.38
8 96 0.83
5 62 0.40
1 56 0.18

Total Competing Electron Acceptor Demand (meq)

1.84E+05 (dissolved + sorbed + competing acceptors)

ISR Recommend 1-4x

5.53E+05 milli-equivalents
Moles H,/Mole meqg/mMole Mw Mass (kg)
2 4 112 1.55E+01

101,922 L

Target In-Situ Conc.

(mglL) (%)
152 0.02

Mass (kg)
15.49

1,000 mg/L
101,922 Liters
102 kg

60 % (wiw)

Weight per drum 605 Ibs (net weight)
Density of Na-Lactate Solution 11.176 Ib/gal
Volume per drum 54.1 gallons = 205 liters
Mass of Na-lactate per drum 165 kg
Total Drums of Na-Lactate Required 1 drums
Mass of 60% lactate solution 610 Ibs (net weight)
Volume of 60% lactate solution 54 gallons = 205 liters

Demand
{meq)
3.85E+04
8.49E+04
4 11E+04
1.82E+04

1.83E+05

Mass (Ib)
3.41E+01

Page 2 of 2




APPENDIX D

EVO Demand

SWMU 169

Fort Carson, Colorado

3l values 5 1o 10 years

504.566 L

Section D: Design Lifespan For One Appli
Estimated total groundwater volume treated over design life

Section E: Electron Acceptors
Dissolved Phase Electron Donor Demand

Stoichiometry

- . Hydrogen
GW Cong. Mw e equiv/ Contaminant/H
Inputs Typical Value (mglL) (gimote) mgis p D(;n:x}d
{wittwt H ;) 2

{0i=salved Oxygen (DO) 3 320 4 7.94 1907141237
[Hitrate Nitrogen (MO - N) 62.0 5 12.30 205.0450549
Sulfate (SO,") 10 6.1 8 11.91 423.5391474
Tetrachloroethens (PCE), C,Clg 185.8 8 2057
Tnchioroethene (TCE), C,HCI, 1314 8 2173
icis-1,2-dichloroethens (e-DCE), C,H.Cl; 96.9 4 24.05
Vinyl Chiorida (VC}, C;H.Cl 62.5 2 31.00
{Carbor tetrachloride, CCly 153.8 8 18.08
Cl CHCI 5 119.4 8 19.74

3 roethana, CoHaCly 167.8 8 20.82
1,1,1-Trichlorasthane (TCA}, CH.CCl, 133.4 6 22.08
1,1-Dichlorosthane (DCA), CH,CHCI, 0.387 99.0 4 24.85 7.956149171
(Chiorosthane, C,H:Cl 54.9 2 3218
F Clo, 99.4 8 12.33
- lent Chi , Crivi] 52.0 3 17.20
User added
Uzer added
JUser added

Sorbed Phase Electron Donor Demand
(The of the sorbed can be d by: B = Kga Vs T 7

Where: K . is partition coefficient with respect to organic carbon.

f o (fraction organic carbon) is the mass of organic matter in soi divided by the total mass of soil
Cipirzn is the concentration of the contaminant in the groundwater
Default values for Koc taken from: US EPA, Superfund Section, APPENDIX K, Svil Organic Carbon (Koc) / Water (Kow) Partition Coefficients (Average Value Used)

Hydrogen
Adjust Koc 88 nece s Ciom, M(a:s Dyan:;gnd
ot enler sedir : { (Lisg] (mg/Kg) 9 gH2)
T (PCE), C,Cly 272
Trichioroethene (TCE), C,HCI, 97
cis-1,2-dichiorethene (¢-DCE), C,H.Cly 38
1yl Chloride (VC), CyH,CI 241
Carbon tetrachionda, CCly 158
IChioroform, CHCI 53
sym-tetrachloroethane, G H;Cl, 79
1,1,1-Tnchioroethane (TCA), CH,CCl, 139
1,1-Dichlorogthane (DCA), CHCHCI, 54 0.10 112.91 4.60
User added
Lisar added
User added
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APPENDIX D

EVO Demand

SWMU 169

Fort Carson, Colorado

|Section F: Additional Hydrogen Demand and Carbon Losses

Stoichiometry Hydrogen
5 GW Conc. MW © equiv./ Contaminant/ o DOC Released
Generation (Potential Amount Formed) Typical Value (mgft) (glmole) mile & D(;n’:la:) (mofes)
[Estimated Amount of Fe2” Formed 10 to 100 50 55.8 1 55.41 4565.3244919
[Estimated Amount of Manganese (Mn"") Formed 5 54.9 2 2725 92.56833613
Estimaled Amount of CH, Formed 10 16.0 8 1.98 2536.007505
lafge! Amount of DOC to Release 80 12.0 :21_350.69

Demand

Flycrogs

{00C Relsased

Design Safety Factor: | 20

Calculations assume:

1.} alt reactiens go to completion during passage through emuisified edible oil lreated zone; and,
2.) perfect reaction stoichiometry.

|EOS® Requirement Calculations Based on Hydrogen Demand and Carbon Losses

pounds
383.7 pounds

EOS® Requirement Based on
Hydrogen Demand and Carbon Loss

462 ibs

Soll Characterlstics
Effective treatmant thickness, "z," (|
For on Effactive Thick

Step 3: EOS® Requirement Based on Attachment by Aquifer Material

Walgnt of sediment to be treated

Capacity of Soil (acoept defaull or enler sile specific vakie)

Click Hare -

| 00040 Ibs EOS®/ ibs sediment

EOS® Attachment by Aquifer Materlaf'

= Fine sand with some clay 0.001 to 0.002 lbs EQS" / lbs soil

Ll Sand with highar silt/clay content 0.002 to 0.004 los EOS / Ibs soil
Default values provided based on [aboratory studies completed by NCSU
For Addltlonal Data, Click Here -

EOS® Requirement Based on
0Oil Entrapment by Aqulfer Material

|summary — How much EOS® do you need?

Suggested Quantity of EOS®
for Your Project

Copyright © 2002 - 2007 EOS Remediation, Inc.

Al Rights Reserved

HEOSD is & regi

TExclusive lcense agreement with Solutions-IES under U.S. Patent # 6,398,960, E.U. Patent # EP 1 315 675 and several other pending internalional patents.

of EOS e

Page 3 of 3




APPENDIX D

SDC-9 Demand
SWMU 169

Fort Carson, Colorado

Shaw"

Treatment Area Dimenslons

Ll‘veatrnen( thickness, "Z"

Site Data
Soil Characteristics

Hydraulic Characteristics

[Treatment zone valume
[Treatment zone water volume

Effective Porosity (accept default or enler n, )

[Dechlorinating Consortium Concentration

Length of area parallel to fiow, " X"
idth of area perpendi to fiow, "Y"
Minimum dapih to contamination, "A"
Jaimum depth of ination, "2

Nominat Soit Type (entar clay, silt, sity sand, or sand)

D like as

by gPCR

Design Final Concentration (DHC/L) (accap! defaul or enber conceniration)

SDC-9 Dosage Estimating

Software

Site Name: SWMU 169
Location: Ft. Carson, CO
Project No.: 132626
Gl it 18.3 m
B0 (8 18.3 m
9 fl 2.7 m
14 it 4.3 m
WY
5 it 1.5 m X
0.20 (decimal)
18,000
3,600 P 101,941 L

> 1.0E+11

B.00E+06 |typical vaiues 5x 10 1o 1 x 10

Contaminated Saturated Zone Yz

Copy Right Shaw Environmental, Inc. (2006)

Page 1 of 1




APPENDIX E
ISEB Injection System

System Measurements Field Form

SWMU 169
Fort Carson, Colorado

Pre-Batch Water Transfer Flowmeter Reading : | gallons | Page of Pages Date
Ny INJECTION POINT
Injection parameter System measurements
INJ. Point INJ. Point INJ. Point INJ. Point
TIME: INITIAL INITIAL INITIAL INITIAL INITIAL
Manifold (psi) Pre-filter (psi)
injection well {psi) Post-filter (psi)
Flow rate {gpm) Injection pump (psi)

Flow total (gal)

Injection flow (gpm)

Injection vol. (gal)*

TIME:

Manifold (psi) Pre-filter (psi)
Injection well (psi) Post-filter (psi)
Flow rate (gpm) Injection pump (psi)

Flow total (gal)

Injection flow (gpm)*

Injection vol. (gal)*

TIME:

Manifold (psi)

Pre-filter (psi)

Injection well {psi)

Post-filter (psi)

Flow rate (gpm)

Injection pump (psi)

Flow total (gal) Injection flow (gpm)*
Injection vol. (gal)*

TIME:

Manifold (psi) Pre-filter (psi)

Injection well (psi) Post-filter (psi)

Flow rate {(gpm) Injection pump (psi)

Flow total (gal)

Injection flow (gpm)*

Injection vol. (gal)*

* denotes calculated values.

gal denotes gallons.

gpm denotes gallons per minute.

ISEB denotes in situ enhanced hioremediation.
psi denotes pounds per square inch.

Initial pressures measured during initial injection to be maintained below 15 psi for injection well screens.

Page 1 of 2



APPENDIX E

ISEB Injection System

Water Level Measurements Field Form
SWMU 169

Fort Carson, Colorado

Sample Depth to Dissolved Specific
Schedule Time water oxygen Redox Conductivity pH Temperature | Water color
(Hour: Min) (feet BTOC) (mgiL) (mV) (mS/cm) (C)
Initial

BTOC denotes below top of casing.

C denotes Celsius.

1SEB denotes in situ enhanced bioremediation.
mg/L denotes milligrams per fiter.

mS/em denotes millisiernens per centimeter.
mV denotes millivolt.

Page 2 of 2
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720.554.8270 Direct
720.862.9425 Cell

Shaw™ a world of Solutions™
www,.shawqgrp.com

*#**[nternet Email Confidentiality Footer**** Privileged/Confidential Information may
be contained in this message. If you are not the addressee indicated in this message (or
responsible for delivery of the message to such person), you may not copy or deliver this
message to anyone. In such case, you should destroy this message and notify the sender
by reply email. Please advise immediately if you or your employer do not consent to
Internet email for messages of this kind. Opinions, conclusions and other information in
this message that do not relate to the official business of The Shaw Group Inc. or its
subsidiaries shall be understood as neither given nor endorsed by it.

The Shaw Group Inc.

http://www.shawgrp.com
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FTC Class V UIC Authorization Change

Gallagher, Patrick M

to:

Howard Urband

01/14/2013 09:52 AM

Hide Details

From: "Gallagher, Patrick M" <patrick.gallagher@shawgrp.com>

To: Howard Urband/R8/USEPA/US@EPA

Howard,

Shaw is requesting the following change to the January 7, 2013 Class V UIC Program Rule Authorization letter for
Fort Carson Former Bldg 1211, Chiles Avnenue and Evans Street, Fort Carson, CO:

e Please change “additional injections of sodium persulfate and hydrogen peroxide...” to “additional
injections of sodium persulfate and sodium hydroxide...”

If you have any questions, please email or call.

Thanks,
Pat

UIC Class V File

UIC Permit#: €0 50000 . 09665

Inv Inspec | Monitor | EPA Operator | State
Permit | Form Report | Report Corresp | Corresp Corresp

y

Patrick Gallagher

Federal Applied Sciences & Engineering
Shaw Environmental & Infrastructure Group
9201 E. Dry Creek Rd

Centennial, CO 80112

file://C:\Documents and Settings\hurband\Local Settings\Temp\notes7A42A... 1/14/2013



Table 2

Summary of Water Level Information

SWMU 169

Fort Carson, Colorado

. iotaliDepth TOC Elevation|Depth to Groundwater| Groundv_vater Elevation
Site ID Date (feet below (feet msl) (feet below TOC) Elevation ch +/- feet
T0C) (feet ms) angs(H-feet)
1206MWO1A 01/1110 18.11 5862.47 12.42 5850.05 -
03/08/10 12.24 5850.23 0.18
06/21110 10.64 5851.83 1.60
09/21/10 8.63 5853.84 2.01
12/09/10 10.33 5852.14 -1.70
03/14111 11.87 5850.60 -1.54
06/21/11 10.18 5852.29 1.69
09/19/11 9.44 5853.03 0.74
1213111 10.32 5852.15 -0.88
1206MWO03 01/11/10 14.89 5862.82 12.81 5850.01 -
03/08/10 13.62 5849.20 -0.81
06/21/10 12.83 5849.99 0.79
09/21/110 12.18 5850.64 0.65
12/09/10 12.54 5850.28 -0.36
03/14111 13.55 5849.27 -1.01
06/21/11 13.79 5849.03 -0.24
09/19/11 13.29 5849.53 0.50
12113/11 13 5849.82 0.29
1206MW05 01/11/10 149 5864.22 NM - -
03/08/10 NM -~ -
06/21/110 NM - --
09/21/110 NM --
12/09/10 NM --
03/14/11 14.50 5849.72 -
06/21/11 14.51 5849.71 -0.01
09/19/11 14.06 5850.16 0.45
12/13/11 13.68 5850.54 0.38
1206MWO07 0171110 14.85 5861.71 11.66 5850.05 -
03/08/10 9.6 5852.11 2.06
06/21/10 10.77 5850.94 -1.17
09/21/10 10.12 5851.59 0.65
12/09/10 10.7 5851.01 -0.58
03114111 11.75 5849.96 -1.05
06/21/111 12.13 5849.58 -0.38
09/19/111 11.43 5850.28 0.70
12113/11 11.35 5850.36 0.08
1206MW08 01/11/10 18.08 5862.31 12.36 5849.95 -
03/08/10 11.25 5851.06 1.11
06/21110 11.68 5850.63 -0.43
0921110 10.9 5851.41 0.78
12/09/10 11.74 5850.57 -0.84
03/14/111 13 5849.31 -1.26
06/21/111 12.89 5849.42 0.11
09/19/11 12 5850.31 0.89
12/13/11 inaccessible - -
1206MW09 01/11/10 13.75 5860.89 11.87 5849.02 -
03/08/10 11.76 5849.13 0.11
06/21/10 10.6 5850.29 1.16
09/21/110 9.74 5851.15 0.86
12/09/10 10.82 5850.07 -1.08
03/14/11 12.48 5848.41 -1.66
06/21/11 11.85 5849.04 0.63
09/19/11 10.94 5849.95 0.91
12/1311 10.62 5850.27 0.32
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Table 2

Summary of Water Level Information

SWMU 169

Fort Carson, Colorado

. Total,Dapth TOC Elevation|Depth to Groundwater| Groundv.vater Elevation
Site ID Date (feet below feet msl) (feet below TOC Elevation Ch +/- feet
T0C) (fe ) (feet ms) Bngsi(¥ifes)
1206MW10 01/11110 12.68 5861.33 11.56 5849.77 --
03/08/10 10.4 5850.93 1.16
06/21/10 10.84 5850.49 -0.44
09/21/10 9.78 5851.55 1.06
12/09/10 10.97 5850.36 -1.19
03/14111 12.23 5849.10 -1.26
06/21/111 11.73 5849.60 0.50
09/19111 10.82 5850.51 0.91
1211311 11.08 5850.25 -0.26
1206MW11 01/11110 13.99 5861.67 12.54 5849.13 --
03/08/10 10.35 5851.32 2.19
06/21/10 11.8 5849.87 -1.45
09/21/110 10.83 5850.84 0.97
12/09/10 11.34 5850.33 -0.51
03/14/11 12,75 5848.92 -1.41
06/21/11 12.92 5848.75 -0.17
09/19/11 11.22 5850.45 1.70
12113111 11.76 5849.91 -0.54
1206MW12 01/11/10 13.88 5863.29 13.47 5850.12 -
03/08/10 12.95 5850.34 0.22
06/21110 12.68 5850.61 0.27
09/21110 12.17 5851.12 0.51
12/09/10 12.16 5851.13 0.01
03/14111 13.53 5849.76 -1.37
06/21/111 13.75 5849.54 -0.22
09/19/111 13.29 5850.00 0.46
12113111 13.01 5850.28 0.28
1206MW13 01/11110 13.87 5861.48 1147 5850.01 -
03/08/10 11 5850.48 0.47
06/21/10 11.29 5850.19 -0.29
092110 10.11 5851.37 1.18
12/09/10 10.93 5850.55 -0.82
03114111 11.4 5850.08 -0.47
06/21/11 11.84 5849.64 -0.44
09/19/111 10.12 5851.36 1.72
12113111 11.58 5849.90 -1.46
LF6MWO08 01/11/10 13.03 5864 12.59 5851.41 -
03/08/10 7.9 5856.10 4.69
06/21/110 11.94 5852.06 -4.04
09/21110 11.28 5852.72 0.66
12/09/10 12.21 5851.79 -0.93
03/14111 12.57 5851.43 -0.36
06/21/11 12.95 5851.05 -0.38
09/19/11 12.46 5851.54 0.49
12113111 12.75 5851.25 -0.29

Elevations expressed in feet above mean sea level using North American Vertical Datum 1988 (NAVDES).

Elevation change over a 12- and 6-month period.

-- denotes not applicable.
1D denotes identification.

ms! denotes above mean sea level.
TOC denotes top of casing.
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Table 3

ISEB Injection Parameters
SWMU 169

Fort Carson, Colorado

Extent of Plume Parameter | Units
Length 60|feet
Width 60|feet
Saturated Thickness 5|feet
Effective Porosity 0.2
Treatment Zone Pore Volume 3,600 [feet’
Treatment Zone Pore Volume 26,928 |gallons
Number of points 11|points
Dosing Parameters
Drums of EOS 2|drums
Total EOS required 110{gallons
EOS per injection well 10.0|gallons
Drums of lactate 1{drums
Total lactate required 55/gallons
Lactate per injection well 5.0|gallons
Water per well* 2,433 [gallons
Total volume per well* 2,448 |gallons
Total SDC-9 required 5|Liters
SDC-9 volume per well 0.45]Liters
Mixing Carbon Solution
Total mixing volume 11,000|gallons
Tanks 2.1]tanks
EVO 52|gallons
Lactate 26|gallons
Water 5,163 |gallons
Mixing SDC-9 Solution
Total mixing volume 22|gallons
Tanks 1.0{tanks
Lactate 12}gallons
Water 22 gallons
SDC-9 5 |Liters
Duration of Carbon Injection
Injection points 11
Simultaneous injection points 6|points
Total volume injected 11,000 1gallons
Volume per injection well 1,000 [gallons
Injection rate 2|gal/min
Hours of injection per day 8|hours
Hours of injection 15.3|hours
Time of injection 1.9|days
Duration of SDC-9 Injection
Injection points 1
Simultaneous injection points 6|points
Total volume injected 22 |gallons
Volume per injection well 2|gallons
Injection rate 3|gal/min
Hours of injection per day &|hours
Hours of injection 0.0]hours
Time of injection 0.0{days

Highlighted cells denotes input parameters.

* denofes not inclusive of SDC-9 water volume requirements.
* denotes not inclusive of SDC-9 water volume requirements.
EVO denotes emulsified vegetable oil.

SDC-9 denotes Shaw's Dechlorinating Consortium.
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MATERIAL SAFETY DATA SHEET

Sodium Persulfate

MSDS Ref. No.: 7775-27-1
Date Approved: 06/01/2009
Revision No.: 13

This document has been prepared to meet the requirements of the U.S. OSHA Hazard Communication
Standard, 29 CFR 1910.1200 and Canada’s Workplace Hazardous Materials Information System (WHMIS)

requirements.

1. PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: Sodium Persulfate

SYNONYMS: Sodium Peroxydisulfate; Disodium Peroxydisulfate
GENERAL USE: Polymerization initiator. Etchant and cleaner in manufacture of

printed circuit boards. Booster in hair bleaching formulations in
cosmetics. Secondary oil recovery systems as a polymerization
initiator and a gel breaker.

MANUFACTURER EMERGENCY TELEPHONE NUMBERS
FMC CORPORATION (303) 595-9048 (Medical - U.S. - Call Collect)

FMC Peroxygens

1735 Market Street For leak, fire, spill, or accident emergencies, call:
Philadelphia, PA 19103 (800) 424-9300 (CHEMTREC - U.S.A. & Canada)

(215) 299-6000 (General Information)
msdsinfo@fmc.com (Email - General Information)

2. HAZARDS IDENTIFICATION
EMERGEN CY OVERVIEW:

White, odorless, crystals

e  Ogxidizer.
e Decomposes in storage under conditions of moisture (water/water vapor) and/or excessive heat causing
release of oxides of sulfur and oxygen that supports combustion. Decomposition could form a high

temperature melt. See Section 10 ("Stability and Reactivity").

POTENTIAL HEALTH EFFECTS: Airborne persulfate dust may be irritating to eyes,

nose, lungs, throat and skin upon contact. Exposure to high levels of persulfate dust may cause difficulty in
breathing in sensitive persons.
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

3. COMPOSITION / INFORMATION ON INGREDIENTS

Chemical Name CAS# Wt.% EC No. EC Class
Sodium Persulfate 7775-27-1 >99 231-892-1 Xn-0O; R8-R22-R36/37/38-
R42/43

4. FIRST AID MEASURES

EYES: Flush with plenty of water. Get medical attention if irritation occurs and persists.
SKIN: Wash with plenty of soap and water. Get medical attention if irritation occurs and persists.

INGESTION: Rinse mouth with water. Dilute by giving 1 or 2 glasses of water. Do not induce
vomiting. Never give anything by mouth to an unconscious person. See a medical doctor immediately.

INHALATION: Remove to fresh air. If breathing difficulty or discomfort occurs and persists,
contact a medical doctor.

NOTES TO MEDICAL DOCTOR: This product has low oral toxicity and is not irritating to
the eyes and skin. Flooding of exposed areas with water is suggested. For gastric lavage or emesis
induction, consider the possible aggravation of esophageal injury, and the expected absence of system
effects. Treatment is controlled removal of exposure followed by symptomatic and supportive care.

S. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA: Deluge with water.
FIRE / EXPLOSION HAZARDS: Product is non-combustible. On decomposition releases

oxygen which may intensify fire. Presence of water accelerates decomposition.

FIRE FIGHTING PROCEDURES: Do not use carbon dioxide or other gas filled fire
extinguishers; they will have no effect on decomposing persulfates. Wear full protective clothing and self-
contained breathing apparatus. A

FLAMMABLE LIMITS: Non-combustible
SENSITIVITY TO IMPACT: No data available
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

SENSITIVITY TO STATIC DISCHARGE: Not available

6. ACCIDENTAL RELEASE MEASURES

RELEASE NOTES: Spilled material should be collected and put in approved DOT container and
isolated for disposal. Isolated material should be monitored for signs of decomposition (fuming/smoking).
If spilled material is wet, dissolve with large quantity of water and dispose as a hazardous waste. All
disposals should be carried out according to regulatory agencies procedures.

7. HANDLING AND STORAGE

HANDLING: Use adequate ventilation when transferring product from bags or drums. Wear
respiratory protection if ventilation is inadequate or not available. Use eye and skin protection. Use clean
plastic or stainless steel scoops only.

STORAGE: Sstore (unopened) in a cool, clean, dry place away from point sources of heat, e.g.
radiant heaters or steam pipes. Use first in, first out storage system. Avoid contamination of opened
product. In case of fire or decomposition (fuming/smoking) deluge with plenty of water to control
decomposition. For storage, refer to NFPA Bulletin 430 on storage of liquid and solid oxidizing materials.

COMMENTS: VENTILATION: Provide mechanical general and/or local exhaust ventilation to
prevent release of dust into work environment. Spills should be collected into suitable containers to prevent

dispersion into the air.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE LIMITS

Chemical Name ACGIH OSHA Supplier

Sodium Persulfate 0.1 mg/m® (TWA)

ENGINEERING CONTROLS: Provide mechanical local general room ventilation to

prevent release of dust into the work environment. Remove contaminated clothing immediately and wash
before reuse.

PERSONAL PROTECTIVE EQUIPMENT
EYES AND FACE: Use cup type chemical goggles. Full face shield may be used.
RESPIRATORY: Use approved dust respirator when airborne dust is expected.
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Sodium Persulfate (7775-27-1)

Date: 06/01/2009

PROTECTIVE CLOTHING: Normal work clothes. Rubber or neoprene footwear.

GLOVES: Rubber or neoprene gloves. Thoroughly wash the outside of gloves with soap and
water prior to removal. Inspect regularly for leaks.

ODOR:
APPEARANCE:
AUTOIGNITION TEMPERATURE:

BOILING POINT:
COEFFICIENT OF OIL / WATER:

DENSITY / WEIGHT PER VOLUME:

EVAPORATION RATE:
FLASH POINT:
MELTING POINT:

ODOR THRESHOLD:
OXIDIZING PROPERTIES:
PERCENT VOLATILE:
pH:

SOLUBILITY IN WATER:
SPECIFIC GRAVITY:
VAPOR DENSITY:
VAPOR PRESSURE:

9. PHYSICAL AND CHEMICAL PROPERTIES

None
White crystals

Not applicable. No evidence of combustion up to 800°C.
Decomposition will occur upon heating.

Not applicable

Not applicable

Not available

Not applicable (Butyl Acetate = 1)
Non-combustible

Decomposes

Not applicable

Oxidizer

Not applicable

typically 5.0-7.0 @ 25 °C (1% solution)
73 % @ 25 °C (by wt.)

2.6 (H,0=1)

Not applicable (Air = 1)

Not applicable

CONDITIONS TO AVOID:
STABILITY:

POLYMERIZATION:
INCOMPATIBLE MATERIALS:

10. STABILITY AND REACTIVITY

Heat, moisture and contamination.

Stable (becomes unstable in presence of heat,
moisture and/or contamination).

Will not occur

Acids, alkalis, halides (fluorides, chlorides,
bromides and iodides), combustible materials, most
metals and heavy metals, oxidizable materials,
other oxidizers, reducing agents, cleaners, and
organic or carbon containing compounds. Contact
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Sodium Persulfate (7775-27-1) ~ Date: 06/01/2009

with incompatible materials can result in a material
decomposition or other uncontrolled reactions.

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen that supports combustion and oxides of
sulfur,

COMMENTS: PRECAUTIONARY STATEMENT: Use of persulfates in chemical reactions
requires appropriate precautions and design considerations for pressure and thermal relief.

Decomposing persulfates will evolve large volumes of gas and/or vapor, can accelerate exponentially with
heat generation, and create significant and hazardous pressures if contained and not properly controlled or
mitigated.

Use with alcohols in the presence of water has been demonstrated to generate conditions that require
rigorous adherence to process safety methods and standards to prevent escalation to an uncontrolled
reaction.

11. TOXICOLOGICAL INFORMATION

EYE EFFECTS: Non-irritating (rabbit) [FMC Ref. ICG/T-79.029]

.SKIN EFFECTS: Non-irritating (rabbit) [FMC Ref. ICG/T-79.029]

DERMAL LDsy: > 10 g/kg [FMC Ref. ICG/T-79.029]

ORAL LDs5j: 895 mg/kg (rat) [FMC Ref. ICG/T-79.029]

INHALATION LCsg: 5.1 mg/l (rat) [FMC Ref. 195-2017]
SENSITIZATION: May be sensitizing to allergic persons. [FMC Ref. ICG/T-79.029]
TARGET ORGANS: Egyes, skin, respiratory passages

ACUTE EFFECTS FROM OVEREXPOSURE: Dust may be harmful and irritating.
May be harmful if swallowed.

CHRONIC EFFECTS FROM OVEREXPOSURE: sensitive persons may develop
dermatitis and asthma [Respiration 38:144, 1979]. Groups of male and female rats were fed 0, 300 or 3000
ppm sodium persulfate in the diet for 13 weeks, followed by 5000 ppm for 5 weeks. Microscopic
examination of tissues revealed some injury to the gastrointestinal tract at the high dose (3000 ppm) only.
This effect is not unexpected for an oxidizer at high concentrations. [Ref. FMC I90-1151, Toxicologist
1:149, 1981].
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

CARCINOGENICITY:
NTP: Not listed
TARC: Not listed
OSHA: Not listed
OTHER: ACGIH: Not listed

12. ECOLOGICAL INFORMATION
ECOTOXICOLOGICAL INFORMATION:

Bluegill sunfish, 96-hour LCsy = 771 mg/L [FMC Study 192-1250]
Rainbow trout, 96-hour LCs, = 163 mg/L [FMC Study 192-1251]
Daphnia, 48-hour LCsy = 133 mg/L [FMC Study 192-1252]

Grass shrimp, 96-hour LCsq = 519 mg/L [FMC Study 192-1253]

CHEMICAL FATE INFORMATION: Biodegradability does not apply to inorganic

substances.

13. DISPOSAL CONSIDERATIONS

DISPOSAL METHOD: Dispose as a hazardous waste in accordance with local, state and federal
regulatory agencies.

14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION (DOT)

PROPER SHIPPING NAME: Sodium Persulfate

PRIMARY HAZARD CLASS / DIVISION: 5.1 (Oxidizer)

UN/NA NUMBER: UN 1505

PACKING GROUP: 11

LABEL(S): 5.1 (Oxidizer)

PLACARD(S): 5.1 (Oxidizer)

MARKING(S): Sodium Persulfate, UN 15 05
ADDITIONAL INFORMATION: ' Hazardous Substance/RQ: Not applicable
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

49 STCC Number: 4918733

This material is shipped in 225 1b. fiber
drums, 55 1b. poly bags and 1000 - 2200 Ib.
IBC’s (supersacks).

INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG)
PROPER SHIPPING NAME: Sodium Persulfate

INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) /

INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA)

PROPER SHIPPING NAME: Sodium Persulfate

OTHER INFORMATION:

Protect from physical damage. Do not store near acids, moisture or heat.

15. REGULATORY INFORMATION
UNITED STATES

SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT)

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDIX A):
Not applicable

SECTION 311 HAZARD CATEGORIES (40 CFR 370):
Fire Hazard, Immediate (Acute) Health Hazard

SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370):
The Threshold Planning Quantity (TPQ) for this product, if treated as a mixture, is 10,000 Ibs;
however, this product contains the following ingredients with a TPQ of less than 10,000 Ibs.:
None

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372):
There are no ingredients in this product, which are subject to Section 313 reporting

requirements.

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND
LIABILITY ACT)

CERCLA DESIGNATION & REPORTABLE QUANTITIES (RQ) (40 CFR 302.4):
Unlisted, RQ = 100 Ibs., Ignitability

Page 7 of 10



Sodium Persulfate (7775-27-1) Date: 06/01/2009

TSCA (TOXIC SUBSTANCE CONTROL ACT)

TSCA INVENTORY STATUS (40 CFR 710):
All components are listed or exempt.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
RCRA IDENTIFICATION OF HAZARDOUS WASTE (40 CFR 261):
Waste Number: D001

CANADA
WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM):

This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all the information required by the Controlled Products
Regulations.

Hazard Classification / Division: C

D2A
D2B
Domestic Substance List: All components are listed or exempt.
INTERNATIONAL LISTINGS

Australia (AICS): Listed
China: Listed

Japan (ENCS): (1)-1131
Korea: KE-12369
Philippines (PICCS): Listed
New Zealand: Listed

HAZARD AND RISK PHRASE DESCRIPTIONS:

EC Symbols: Xn (Harmful)
o (Oxidizer)
EC Risk Phrases: R8 (Contact with combustible material may cause fire)
R22 (Harmful if swallowed.)
R36/37/38 (Irritating to eyes, respiratory system and skin.)

R42/43 (May cause sensitization by inhalation or by skin contact.)

16. OTHER INFORMATION
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

HMIS
Health l
Flammability 0
Physical Hazard 1
Personal Protection (PPE) J

Protection = J (Safety goggles, gloves, apron & combination dust & vapor respirator)
HMIS = Hazardous Materials Identification System

Degree of Hazard Code:
4 = Severe

3 = Serious

2 = Moderate

1 = Slight

0 = Minimal

NEPA

Health
Flammability
Reactivity
Special 00X
SPECIAL = OX (Oxidizer)

—, i —

NFPA (National Fire Protection Association)

Degree of Hazard Code:
4 = Extreme

3 =High

2 = Moderate

1 = Slight

0 = Insignificant

REVISION SUMMARY:

This MSDS replaces Revision #12, dated April 30, 2006.
Changes in information are as follows:

Section 1 (Product and Company Identification)

Section 3 (Composition / Information on Ingredients)
Section 15 (Regulatory Information)

Section 16 (Other Information)

FMC - Trademark of FMC Corporation

© 2009 FMC Corporation. All Rights Reserved.

FMC Corporation believes that the information and recommendations contained herein (including data and
statements) are accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR
PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER WARRANTY, EXPRESSED
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Sodium Persulfate (7775-27-1) Date: 06/01/2009

OR IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information
provided herein relates only to the specific product designated and may not be applicable where such
product is used in combination with any other materials or in any process. It is a violation of Federal law to
use this product in a manner inconsistent with its labeling. Further, since the conditions and methods of use
are beyond the control of FMC Corporation, FMC Corporation expressly disclaims any and all liability as
to any results obtained or arising from any use of the product or reliance on such information.
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Reactivity 2

Personal J
Protection

Material Safety Data Sheet
Sodium hydroxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium hydroxide Contact Information:
Catalog Codes: SLS3298, SLS1081, SLS2503, SLS3925, Sciencelab.com, Inc.
SLS1705 14025 Smith Rd.
- P ) Houston, Texas 77396
CARISH0S2 US Sales: 1-800-901-7247
RTECS: WB4900000 International Sales: 1-281-441-4400

Order Online: Sciencelab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

TSCA: TSCA 8(b) inventory: Sodium hydroxide
Cl#: Not available.

Synonym: Caustic Soda

Chemical Name: Sodium Hydroxide

For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: NaOH

Section 2: Compositioh and Information on Ingredients

Composition:
Name ' CAS # % by Weight
Sodium hydroxide 1310-73-2 : 100

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. The amount of tissue damage depends on length of contact. Eye contact can result in corneal damage or
blindness. Skin contact can produce inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or
respiratory tract, characterized by burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking,
unconsciousness or death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to
mucous membranes, upper respiratory tract, skin, eyes. Repeated or prolonged exposure to the substance can produce target
organs damage. Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can
produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or

lung damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,

tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.
Auto-lgnition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not availabie.

Fire Hazards in Presence of Various Substances: metals

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of exploswn of the product in
presence of static discharge: Not available. Slightly explosive in presence of heat.

Fire Fighting Media and Instructions: Not available

Special Remarks on Fire Hazards:

sodium hydroxide + zinc metal dust causes ignition of the latter. Under proper conditions of temperature, pressure and state
of division, it can ignite or react violently with acetaldehyde, ally alcohol, allyl chloride, benzene-1,4-diol, chlorine trifluoride,
1,2 dichlorethylene, nitroethane, nitromethane, nitroparaffins, nitropropane, cinnamaldehyde, 2,2-dichloro-3,3-dimethylbutane.
Sodium hydroxide in contact with water may generate enough heat to ignite adjacent combustible materials. Phosphorous
boiled with NaOH yields mixed phosphines which may ignite spontanously in air. sodium hydroxide and cinnamaldehyde +
heat may cause ignition. Reaction with certain metals releases flammable and explosive hydrogen gas.

Special Remarks on Explosion Hazards:

Sodium hydroxide reacts to form explosive products with ammonia + silver nitrate. Benzene extract of allyl benzenesulfonate
prepared from allyl alcohol, and benzene sulfonyl chloride in presence of aquesous sodium hydroxide, under vacuum
distillation, residue darkened and exploded. Sodium Hydroxde + impure tetrahydrofuran, which can contain peroxides, can
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cause serious explosions. Dry mixtures of sodium hydroxide and sodium tetrahydroborate liberate hydrogen explosively at
230-270 deg. C. Sodium Hydroxide reacts with sodium salt of trichlorophenol + methyi alcohol + trichlorobenzene + heat to

cause an explosion.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with

a dilute solution of acetic acid.

Large Spill:

Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present at a concentration level

above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep container dry. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear suitable
respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid contact with skin
and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metais, acids, alkalis, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Hygroscopic. Deliquescent.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended

exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:

Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to
avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling

this product.

Exposure Limits:

STEL: 2 (mg/m3) from ACGIH (TLV) [United States} TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/
m3) from NIOSHConsult local authorities for acceptable exposure limits.

Section 9: Physyic,al and Chemical Properties

Physical state and appearance: Solid. (Deliquescent sotid.)
Odor: Odorless.

Taste: Not available.

Molecular Weight: 40 g/mole

Color: White.
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pH (1% soln/water): 13.5 [Basic.]
Boiling Point: 1388°C (2530.4°F)
Melting Point: 323°C (613.4°F)
Critical Temperature: Not available.
Specific Gravity: 2.13 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Qil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Incompatible materials, moisture, moist air

Incompatibility with various substances:
Highly reactive with metals. Reactive with oxidizing agents, reducing agents, acids, alkalis, moisture.

Corrosivity: Not available.

Special Remarks on Reactivity: )
Hygroscopic. Much heat is evolved when solid material is dissolved in water. Therefore cold water and caution must be used
for this process. Sodium hydroxide solution and octanol + diborane during a work-up of a reaction mixture of oxime and
diborane in tetrahyrofuran is very exothermic, a mild explosion being noted on one occassion. Reactive with water, acids
(mineral, non-oxidizing, e.g. hydrochloric, hydrofluoric acid, muriatic acid, phosphoric), acids (mineral, oxidizing e.g. chromic
acid, hypochlorous acid, nitric acid, sulfuric acid), acids {organic e.g. acetic acid, benzoic acid, formic acid, methanoic acid,
oxalic acid), aldehydes (e.g. acetaldehyde, acrolein, chloral hydrate, foraldehyde), carbamates (e.g. carbanolate, carbofuran),
esters (e.g. butyl acetate, ethyl acetate, propyl formate), halogenated organics (dibromoethane, hexachlorobenzene, methyl
chloride, trichloroethylene), isocyanates (e.g. methyl isocyanate), ketones (acetone, acetophenone, MEK, MIBK), acid
chlorides, strong bases, strong oxidizing agents, strong reducing agents, flammable liquids, powdered metals and metals (i.e
aluminum, tin, zinc, hafnium, raney nickel), metals (alkali and alkaline e.g. cesium, potassium, sodium), metal compounds
(toxic e.g. berylium, lead acetate, nickel carbonyl, tetraethyl lead), mitrides (e.g. potassium nitride, sodium nitride), nitriles
(e.g. acetonitrile, methyi cyanide), nitro compounds (organic e.g. nitrobenzene, nitromethane), acetic anhydride, chlorohydrin,
chlorosulfonic acid, ethylene cyanohydrin, glyoxal, hydrosulfuric acid, oleum, propiolactone, acylonitrile, phorosous pentoxide,
chloroethanol, chloroform-methanol, tetrahydroborate, cyanogen azide, 1,2,4,5 tetrachlorobenzene, cinnamaldehyde. Reacts
with formaldehyde hydroxide to yield formic acid, and hydrogen.

Special Remarks on Corrosivity: Very caustic to aluminum and other metals in presence of moisture.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. inhalation. Ingestion.

p.4



Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the following organs: mucous
membranes, upper respiratory tract, skin, eyes.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corroswe irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose: LDL [Rabbit] - Route: Oral; Dose: 500 mg/kg

Special Remarks on Chronic Effects on Humans: May affect genetic material. Investigation as a mutagen (cytogenetic
analysis)

Special Remarks on other Toxic Effects on Humans:

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

deicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmentai control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Sodium hydroxide, solid UNNA; 1823 PG: Il

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
fllinois toxic substances disclosure to employee act: Sodium hydroxide lllinois chemical safety act: Sodium hydroxide New

York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania
RTK: Sodium hydroxide Minnesota: Sedium hydroxide Massachusetts RTK: Sodium hydroxide New Jersey: Sodium hydroxide
Louisiana spill reporting: Sodium hydroxide California Director's List of Hazardous Substances: Sodium hydroxide TSCA 8(b)
inventory: Sodium hydroxide CERCLA: Hazardous substances.: Sodium hydroxide: 1000 Ibs. (453.6 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.
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Other Classifications:
WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R35- Causes severe burns. $26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

$37/39- Wear suitable gloves and eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible).

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 2
Personal Protection: j
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: O
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear

appropriate respirator when ventilation is inadequate. Splash goggles.

‘Section 1 6: Other Informatibn

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 06:32 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall Sciencelab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Denten_, Bric

DEPARTMENT OF THE ARMY JUL 8 2087
US ARMY INSTALLATION MANAGEMENT COMMAND
'HEADQUARTERS, UNITED STATES ARMY GARRISON, FORT CARSON
1626 ELLIS STREET, SUITE 200
FORT CARSON, CO 80913

REPLY TO
ATTENTION OF

July 10, 2012

Directoréte of Public Works

U.S. EPA, Region 8
Craig Boomgaard

Mail Code: 8P-W-GW
1595 Wynkoop Street
Denver, CO 80202-1129

~ Dear Mr. Boomgaard:

This letter is to update you on Class V UIC Program approvals for EPA File
numbers CO50000-08656, CO50000-08654, & CO50000-08668. These three projects
were given EPA’s written approval in November 2008. Enclosed find copies of the
approval letters and maps from the original documents in 2009. Also enclosed is a
short report generated by the contractor (Shaw) detailing the actual constructed wells,
along with the injected fluids. Note that the injected fluids are essentially identical to
that noted in your approval letters. Also note that the wells installed have some
differences in number and/or locations from the original maps and/or your approval
letters.

Any questions regarding this information should be directed to Mr. Eric Dunker,
P.E. at (719) 526-2022 or email eric.w.dunker.ctr@mail.mil.

Respectfully submitted,

Harold Noonan
Water Programs Manager

Enclosures

UIC Class V File
vicrermit#: (DS06000 - QS Ll &

o inspec | Monitor | EPA Operator | State
Permit | Form Report | Raport Comesp | Corresp Corresp




a world of Solutions™

May 22, 2012

Mr. Harold Noonan
Directorate of Public Works —
Environmental Division

1626 Evans Street, Bldg 1219
Fort Carson, CO 80913-4362

Subject: Information Request, Injection Sites, SWMU 164, ‘SWU 168, and SWMU 169
Dear Mr. Noonan,

This letter is to provide the information requested in the April 11, 2012 email from you to Diane Frost. The
requested information applies to each Fort Carson SWMU with injection wells. At this time, this request is
applicable for SWMU 164, SWMU 168, and SWMU 169. The following information is requested:

1) Descriptive physical location information to include the applicable SWMU number
2) Complete GIS location information to include:
Township, Range, Section, Quarter Section, Quarter/Quarter Section
Latitude and Longitude in degrees, minutes, seconds
UTM Easting and Northing
3) Descriptions of well characteristics, remediation activities and desired outcomes
4) Narrative descriptions of system construction and subsurface details
5) A drawing of the Solid Waste Management Unit showing the location of the injection wells
6) A separate vertical cross-section drawing showing the details of the injection wells and relevant
subsurface hydrogeology
7) Provide a narrative describing the fluids to be injected
8) Provide material safety data sheets for any chemical agents added to the injection fluids

SWMU 164

1) Descriptive physical location information to include the applicable SWMU number - Former Building
202, Underground Storage Tank (FTC-070/SWMU 164)

2) Complete GIS location information -

SW v NW Y Section 9 Township 15 South Range 66 West 6" PM
X =517899.197941 UTM (Easting)

Y =4290304.67468 UTM (Northing)

Latitude: 38 deg 45 min 40.536 sec

Longitude: -104 deg 47 min 38.346 sec

3) Descriptions of well characteristics, remediation activities and-desired outcomes - Eleven injection wells
were installed at SWMU 164 in April 2012. Each well was constructed in an 8-inch minimum diameter boring
with 4-inch inside diameter continuous-wrapped 0.010-inch slot screen and 4-inch inside diameter riser composed
of Schedule 40 polyvinyl chloride (PVC) pipe. The screen interval is from 5 to 20 ft bgs for each injection well.

9201 E. DRY CREEK ROAD, CENTENNIAL, CO 80112
720.741.7700 * FAX 720.554.8298
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e Shaw presumed porosity values for the site based on the RFI (URS 2008) boring logs. The
unconsolidated material consisting of silt and clay is expected to have a porosity ranging from 0.2 to
0.5 and the Pierre shale is expected to have a lower porosity in the 0.05 to 0.2 range (Freeze and
Cherry 1979). Porosity is expected to be much greater in the fill material located in the former
excavation as compared to the surrounding media.

« Based on comparison of the RFI (URS 2008) boring logs to published data for equivalent media, the
hydraulic conductivity is expected to be in 1x10°° centimeter per second (cm/sec) to 1x10? cm/sec
range for the Pierre shale and 1x10? cm/sec to 1x10° cm/sec for the unconsolidated silt and clay (Bear
1972).

5) A drawing of the Solid Waste Management Unit showing the location of the injection wells — Provided as
Figure 1 (attached).

6) A separate vertical cross-section drawing showing the details of the injection wells and relevant
subsurface hydrogeology — Provided as Figure 6-2 (attached).

7) Provide a narrative describing the fluids to be injected — The remedial oxidant consists of a three percent
solution (by weight) of potassium permanganate. Each injection wells is to receive a total of 3,588 gallons ofa
three percent by weight KMnOj solution resulting in a total volume of 39,468 gallons of oxidant into the
treatment area. :

8) Provide material safety data sheets for any chemical agents added to the injection fluids — Provided as an
attachment.

SWMU 168

1) Descriptive physical location information to include the applicable SWMU number - Former Prisoner of
War Camp (FTC-093/SWMU 168)

2) Complete GIS location information —

NW v NW % Section 8 Township 15 South Range 66 West 6" PM
X =516603.164752 UTM (Easting)

Y = 4290442.03261 UTM (Northing)

Latitude: 38 deg 45 min 45.1044 sec

Longitude: -104 deg 48 min 32.033 sec

3) Descriptions of well characteristics, remediation activities and desired outcomes - Three injection wells
were installed at SWMU 168 in April 2012. Each injection well was constructed in an 8-inch minimum diameter
boring with 4-inch inside diameter continuous-wrapped 0.010-inch slot screen and 4-inch inside diameter riser
composed of Schedule 40 polyvinyl chloride (PVC) pipe. The screen interval is from 5 to 20 ft bgs for each
injection well.

The objective of the remedy is to utilize groundwater flow at SWMU 168 to move the three percent by weight
potassium permanganate solution throughout the saturated zone of the treatment area. A total of three injection
wells installed at the upgradient side of the treatment area are to receive a total of 2,466 gallons of the three
percent by weight potassium permanganate solution resulting in a total volume of 7,398 gallons of oxidant into
the treatment area. The calculated oxidant volume is based on a treatment area of 330 square feet with a 15-foot
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range (Freeze and Cherry, 1979). Based on comparison of the RFI report (URS, 2009) boring logs to published
data for equivalent media, the hydraulic conductivity is expected to be in the 1x107 to 1x107 centimeter per
second (cm/sec) range for the Pierre Shale and in the 1x10? to 1 cm/sec range for the fill material (Bear, 1972).

PCP concentrations in groundwater were detected exceeding the CGWS in one monitoring well, POWDP0S,
which is located in the north end of the excavation pit. The most recent groundwater analytical results (2006)
reported PCP concentrations of 6.6 micrograms per liter (ug/L) in monitoring well POWDP08, exceeding the
CGWS of 1 pg/L (Figure 2-2). Monitoring well POWDPO08 has since been abandoned and groundwater at this
location is no longer available.

5) A drawing of the Solid Waste Management Unit showing the location of the injection wells — Figure is
attached.

6) A separate vertical cross-section drawing showing the details of the injection wells and relevant
subsurface hydrogeology — Provided as Figure 3-2 (attached).

7) Provide a narrative describing the fluids to be injected — The remedial oxidant consists of a three percent
solution (by weight) of potassium permanganate.

8) Provide material safety data sheets for any chemical agents added to the injection fluids - Provided as an
attachment.

SWMU 169

1) Descriptive physical location information to include the applicable SWMU number - Former Building
1211 Underground Storage Tank Site (FTC-088/SWMU 169)

2) Complete GIS location information —

SE v NE V4 Section 17 Township 15 South Range 66 West 6" PM
X =517632.501913 UTM (Easting)

Y = 4288466.23575 UTM (Northing)

Latitude: 38 deg 44 min 40.9272 sec

Longitude: -104 deg 47 min 49.578 sec

3) Descriptions of well characteristics, remediation activities and desired outcomes - Eighteen injection wells
were installed at SWMU 169 in April 2012. Twelve injection wells are planned to be installed ten feet apart,
based on an anticipated minimum five foot radius of influence (ROI) within the former underground storage tank
(UST) pits. Three injection wells are planned to be installed on a five foot ROI upgradient of well LFEGMW08 and
three injection wells are planned to be installed on a five foot ROI upgradient of well 1206MW12. The ROI is
based on previous experience gained from the injection event at SWMU 169 and on the design modification to a
gravity feed delivery system. Each well was constructed in an 8-inch minimum diameter boring with 4-inch
inside diameter continuous-wrapped 0.010-inch slot screen and 4-inch inside diameter riser composed of
Schedule 40 polyvinyl chloride (PVC) pipe. The screen interval is from 4 to 18 ft bgs for each injection well.

The treatment area at SWMU 169 is identified as the former UST pits and the area surrounding wells 1206MW12
and LF6GMWO08 presented. A total of twelve injection wells installed within the former UST pits are to receive a
total of 1,570 gallons of an approximate 11.8% solution of sodium persulfate including a 50% sodium hydroxide
solution resulting in a total volume of 18,850 gallons of oxidant into the former UST area. The calculated oxidant
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Groundwater flow at SWMU 169 does not conform to the expected general flow direction to the south, southeast
in this area of FTC. This local phenomenon is likely related to slight groundwater mounding caused by the former
UST tank excavation into underlying bedrock. The groundwater mounding in the excavation areas may explain
the radial groundwater flow pattern at and around the former excavation (Figure 3-1).

Shaw estimated porosity values for the site based on the RFI boring logs and the recorded media type. The
unconsolidated material consisting of silt and clay is expected to have a porosity ranging from 0.2 to 0.5 and the
Pierre shale is expected to have a lower porosity in the 0.05 to 0.2 range. The fill material, media grain sand, is
expected to have porosity of 0.3 to 0.4, Based on comparison of the RFI boring logs to published data for
equivalent media, the hydraulic conductivity is expected to be in 1x1 07 to 1x10% centimeter per second (cm/sec)
range for the Pierre shale and 1x107 to 1x10™ cm/sec for the unconsolidated silt and clay (Fett, 2000). Hydraulic
conductivity of 9.3 8x10™ cm/sec was measured in 1206MWO01, which screens both clay and Pierre shale layers
(Earth Tech, 2008). Based on the boring logs of the two monitoring wells located with the former tanked
excavation area, the media and fine sand is expected to exhibit hydraulic conductivity range from 1x107 to 1x10™
ém/sec. The fill material at excavation area should demonstrate higher hydraulic conductivity than the
surrounding media.

5) A drawing of the Solid Waste Management Unit showing the location of the injection wells — Provided as
Figure 2 (attached).

6) A separate vertical cross-section drawing showing the details of the injection wells and relevant '
subsurface hydrogeology — Provided as Figures 5-1 and 5-2 (attached).

7) Provide a narrative describing the fluids to be injected — The remedial oxidant consists of an 11.8% sodium
persulfate solution activated by a 50% sodium hydroxide solution.

8) Provide material safety data sheets for any chemical agents added to the injection fluids — Provided as an
attachment.
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Shaw Environmental, Inc.

C@ g D@ 0@ bl ’lo}g:w;éa > 100 Technology Center Drive

Stoughton, MA 02072
PHONE: 617.589.5111
FAX: 617.589.2160

Shaw*’ Shaw Environmental, Inc.

October 21, 2009

To: Ms. Valois Shea
EPA Region 8
1595 Wynkoop Street
8P-W-GW
Denver, Colorado 80202-1129

cc: Kathie Englert, USACE
Terry Samson, USACE
Mona Douillard, Fort Carson
Deb Anderson, CDPHE
File

Subject: Underground Injection Control Authorization
Former Building 1211 Underground Storage Tank (FTC-083/SWMU 169)
Fort Carson Military Installation, Fort Carson, Colorado

Shaw Tracking Number: SHAW-FTC-109

Dear Ms. Shea:

Shaw Environmental, Inc. on behaif of the Fort Carson Military Instailation (FTC), as authorized by the
Colorado Department of Public Health and Environment, Hazardous Materials and Waste Management
Division (CDPHE), is providing this letter to satisfy the requirements for obtaining a Class V Underground
Injection Control rule authorization to perform chemical oxidation injections at the former Building 1211
Underground Storage Tank site (FTC-088/Solid Waste Management Unit [SWMU] 169) located on FTC.

The following is the information requested in the Site Information Request Fact Sheet:
Property owner:

Department of the Army
United States Army Installation Management Command

Headquarters, United States Army Garrison, Fort Carsong-

1626 Ellis Street, Suite 200 UIC Class V File

Fort Carson, Colorado 80913

P: 719.526.1241 UIC PERMIT & ID #:

F:719.526.2120 Invent. | Inspect. | Monit. | EPA | Operator
Form Rep. | Reports | Corres. | Corres.

Operator of facility:

Department of the Army

United States Army Installation Management Command
Headquarters, United States Army Garrison, Fort Carson
1626 Ellis Street, Suite 200

Fort Carson, Colorado 80913

P: 719.526.1241

F: 719.526.2120
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Responsible party for the operation, maintenance, and closure of the injection system:
Shaw Environmental Inc.

David Cobb

Senior Project Manager

100 Technology Center Drive

Stoughton, Massachusetts 02072

P: 617.589.5561

F: 617.589.2160

M: 508.667.3608

Shaw Environmental Inc.

Jon Kaibel

Construction Field Manager
348 North Specker Avenue
Fort Carson, Colorado 80913
P: 719.576.2098

F: 719.576.2412

M: 719.330.6463

Name of facility and physical location:

The site is consists of an asphalt paved and concrete parking lot and grass covered areas associated
with Building 1203 located in the northern portion of the cantonment area at Fort Carson. The site is
located at the intersection of Chiles Avenue and Evans Street and is referred to as former Building 1211
Underground Storage Tank, Fort Carson Site Number 088 / SWMU 169. Fort Carson is a Department of
the Army facility located between Colorado Springs and Pueblo, Colorado, to the west of Interstate 25.

Map of site including contaminant plume, proposed injection locations and proposed or existing
monitoring wells:
A map of the site with the requested information is included as an attachment to this letter (Figure 6-1).

Is this a proposed or existing system?
The chemical oxidation remediation system is proposed. However, the work plan has been approved by
FTC and CDPHE.

Colorado State Agency authorizing site cleanup:
Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
Ms. Deb Anderson

4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

P: 303.692.3379

Description of contamination and when it occurred:

Two former underground storage tanks (USTs) and eight dispenser pumps located at SWMU 169 are the
likely source for soil and groundwater contamination. Soil is impacted with polynuclear aromatic
hydrocarbons (PAHs) from approximately 8 to 12 feet below ground surface within the former tank pits.

SHAW-FTC-109 Shaw Environmental, Inc.
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Groundwater is impacted with 1,2-dichloroethane (1,2-DCA), benzene, bis(2-ethylhexyl)phthalate, vinyl
chloride and PAHs. Maximum contaminant concentrations in soil and groundwater are presented on
Figures 2-2 and 2-3, respectively.

Type of proposed injection wells:

Shaw has proposed installing 12 direct-push technology (DPT) temporary wells to deliver chemical
oxidants into the groundwater table at SWMU 169. The DPT injection well depths are not to exceed 14
feet below ground surface (bgs).

Description of the proposed injectate:

Shaw has proposed injecting sodium persulfate activated with 50% sodium hydroxide into the subsurface
at SWMU 169. Sodium persuifate is a strong oxidizer and should effectively treat the contaminants of
concern in groundwater. Approximately 16,613 pounds of dry sodium persulfate and 1,042 gallons of
50% sodium hydroxide will be mixed with 14,623 gallons of potable water to create an 11.8 percent
solution (by weight). The source of the potable water to be used during injection activities will be
approved by FTC and CDPHE prior to use.

Hydrogeologic description, location, depth, and current use (if any) of the receiving formations:
The receiving formation at SWMU 169 consists of coarse grained fill material above bedrock (Pierre
Shale) in the location of the former tank pits. Weathered bedrock was encountered at the site between 3
and 14 feet bgs. Bedrock was deepest within the former tank pits indicating that the excavation reached
into the weathered Pierre Shale. Depth to water throughout SWMU 169 ranges from approximately 4.6
feet to 13.7 feet. Depth to water in the tank pits is approximately 9.2 to 9.8 feet bgs. Groundwater flow at
SWMU 169 appears to be to the southwest with a slight southeast component with an exception around
the former tank pits source area, which seems to have a radial flow direction. Estimated porosity values
for the site are based on previously installed boring logs and the recorded media type. The fill material is
expected to have a porosity of 0.3 to 0.4 and the Pierre Shale bedrock is expected to have a lower
porosity in the 0.05 to 0.2 range. The hydraulic conductivity is expected to be in the 1x10°® to 1x107
cm/sec for the Pierre Shale. Hydraulic conductivity of 9.38x10™ cm/sec was measured in monitoring well
1206MW01. The fill material is expected to demonstrate higher hydraulic conductivity than the
surrounding media.

Estimation of time frame for when injection activities will begin and end:
Shaw estimates injection activities to begin in November 2009 and take approximately 1 week.

If you have any questions, please do not hesitate to contact me at 617.589.5561.

Very Truly Yours,
Shaw Environmental, Inc.

David Cobb
Senior Project Manager

SHAW-FTC-109 Shaw Environmental, Inc.
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FiELD TESTE Ef70." TEMPERATURE 1< i b 1322 1 1087} 138 1788 16487 1134 134 T 1
FIELZ TESTS E180.1 TURBIDITY NTU : A5 i 9.5/ 44 41 215t z5 53 T f
FIE LD TESTS E360." ISEOLVES OXYGEN fogrt, T 23! 205 366, 258, 255 17 6358 I
[SEMVOLATISIV,_ [BNASIV {-METHYL NAPHTHA_ENE Tugh 24 21 [ T N 10 I
SENVOLAT(S M) |ENASM 2-METHYLIAPHT HALENE T 253 957 1 ND I 1
SEMIVILAT(Sh BNASIV IACENAPHTHFNE Tx_.p_r. 420 2 4 1 —ND ]
SEAT/OLAT(S] BNASH ACENAPET = YLENE ol IND |5
SEMVOLATSH BRABIM ANTHRACENE fopt 2100 W[ 2100, ND 1]
SEMVOLAT(S'M) | BAAGIM [BENZO[AJANTHRAGENE Tught 0.0048] _0.0205] C.0048 %] ]
SENIVOLAT(S! BNASIY BENZ! ENE u ©A048] _C.00255, 00048} RO 1 +
SEMIVOLAT(SIM)___|BNASDM BENZO(B)FLUCRANTHENE ﬁ 00048 of.u:zss, 0.0044] ND 7 i
I SEMIVOLAT(S] EHASIM BENZO[GH)PERY_ENE _iyL f ; No U i
[SEMVOLATIS!M, __[BNASIME | BENZO{IFLUORANTHENE. ugic 00481 0.295] 0004a] | ] ND T t
[SENEVOLAT(SIM) __ [BNASIM [CRRYSENE gl 048 295, 040481 ¥ 5] 0 ] ]
SEMIVOLAT (51 BRASIV DIBERZIA, CENE Jugt .004B|_0.00295] _D.G04E t ! TND 1 7 ]
[SEMIVOLAT S BNASM FLUGRANTHENE 280 P T ND 0 ;
SEMIVOLAT(SI BRASIM FLUORENE A 280 il 780 i T ND U T ;' H }
[SEMVOLAT ENASIM INDENO(1,2,3-COJPYRENE uglL o,omal u.uzss[ 00046} i N U t 1 +
BEMIVOLATS:M) __ IBNASIM NAPFTHALENE Jugl 140 i T N ] 0 i
SEMIVOLAT(S] BNASIM PEENANTHAENE F& i : IND $ |
SEMVOLAT(S' ‘BRASIM __|PYRENE A 270) AR [RD v T
[SEMVOLATILES ___[ENASIM METHYL NAPHTHALERE. Tug, 21 Z1 T 5
[EEMVOLATILES  [BNASIM ___ P-METHY.NAPHTHALENE Tugll 252 252] w1y
[SENVOLATIES | BKASIN ACENAPHTHENE IM 720 52| 420 NG m
SEMIVOLATAES _ [ENASM ACENAPHTAYLENE TuglL | ] _‘T
[SEMIVOCATILES __|BNAGIM ANTHRACENE Tege 2100, 341 290, ND ]
SEMNOLATILES !wsm gaenzmmmceus tugl 0.0048]  0.0295)_0.0048] NG m
SEMIVOLATLES __[ERASIM BENZG(A)FYRENE ugh.__ D.00B]_C.0G205]  0.0048, N ]
BENZO(BJFLUORANTHENE 0008 o0z55] 00048 o U
[SEMVOLATAES __ENASIM BENZO(GHFERYLENE gl = o
BNASIN [BENZC{OF. UORANTHENE u 0008) 0255 oaoda YD 0
[CHRYSENE L 0.0045) 285] 0.0048 T ND G
[SEMIVOLATILES — |ENASM | DIBENZRA HANTHRAGENE 0.0048] 0.00295] 00048 H [ ]
ISEMIVOLATAES _ [BNASM __[FLUDRANTEENE 1% 280 218 280 ND U
FLUORENE u 280 41} 280 ND U
ISEMIVOLATILES ___|BNASIM ____|INDENO{1.2. CD)PYRENE A C004E)_ 0.0235] 0.0048 o )
[SEMVOLATILES — [ENASIM___INAPRTHALENE 140 I 40 D i
PRERANTIRENE ra — . —i——
BNASM FYRENE ug 210} 2 2| | N 0
[SEMIVOLATILES | Swa2rit 1-METHYL NAPHTHALENE ol 0 21 21 ND [ NG U 0.0331[1
[ ETHYLNARHTHALENE g 2] %52 ND [ [ U ND U
[SEMVCLATILES __|SWB270C___IACENAPHTRENE ug 720 52 430 NG U ND U KD ]
GWE2TOC____|ACENAPHTHYLENE | |ND U ND U NG ]
[SEMIVCLATILES SWBITOC _ ANTHRACENE U 2100 E I '@ u IND u ND [
SEMIVOLATILES — [SWH270C___ |BENZOTAWNTHRACERE A [ ) ND [ IND 1] NT [
SEMIVOLATICES _ |SWB2/0C___[BERZI{APYRENE ugll D004E} _ 0.00265) 00048 ;lf 0 ND il ND ]
SEMIVOLATILES  'SWB270C___|BENZOBY LUORANTHENE A 00048]  0.0295] 00048 ND ] D U [ND U
[SEMVOLATILES BENZO[GHI)FERYLENE u | ND M N 0 ND 0
[SEMIVOLATILES — [SWEZ70C___ [BENZO(K)FLLUORANTHENE Tugl_ 0.0048)  0.295| 00048 ¥ ND [ ND U ND U
SEMIVOLATAES [SWA27CC__ ICHRYSENE 0 0.0048] 295, 0.0048 I ND U ND U ND 0
ISEMIVOLATILES __|SWR270C___JDWBENZ(AHANTHRAGENE g | ._.1 omoss| 000285 0.004g ! D 1] ND ] D U —
5 FLUDRANTHENE 4 280 21, oag| ND U | (0] U D U 3
[SWB270C __|FLUORENE ugl 280 a1z ND 1] | (0] ] ND U —
SWEZT0C__ [INDENOU1,2,3 COJPYRENE ugl 0.0046{ __00295] 00048 [ 7] TND U [ND U —
SWAITOC ___[NAPHTHALERE 140 Tl 5 I 0 ND 0
SEMIVOLATILES  'SWER70C___[PRENANTHRENE gl ] U ND ] 1
ISEMIVOLATILES __ [SWE210G___IPYRENE ugh. 201 5 R U ND ] |
VOLATILES GWE260E  '1,2-DIBROMOETHANE A i D U ND U [ U 1m—T_ﬁ_ T G U
VOLATILES SWAZE0D _11,2-DICHLORCE THANE 038 083]  Dag 289 %2 177 155 5
SWA%08 _|1.2-DICHLORCPROPANE Tugl 052 tes2[ 087 D U ND U ND ] ND U NG fo_— o
VOLATILES [SWB205 1A HETHYL2-FENTANONE (WiBK; Tugit 958, 050 N 0 ND U ND H ND (] ND o WD 0
IVOLATIES T(SWEZAE _ [ACETONE A 1 16780] 10788 NG : 39 IND U 38| Zal PN
[VOLATILES SWB260E | ANTHRAGERE iz | 21001 342100 H : 1 t
VOLATILES GWH260B___|BERZENE gl B 105 5| WD ; [N P | cam) ND 0 ND ] e U
[VOLATILES SWHZ2608 __ /BROMOMETHANE [og” 162,18 ND ND 10} NG U ND 0] W m ND T
r F7 ND D301[J 123 1 112 DEE1[T ND ] () i
35 8] 35 j 1] IND U TN T ND U TND U ND 0
ugl_ 18 [ NT I ] ND i ™ asuls ND U [ U ING U
81, Z-DICHLOROETHENE [up 70 2 70 [ 03081 €35 T 0.3[7 0367[J (T3] TN
AT gl 700 8 700 IND ND U NG [ ND ] N U ND 0 ) 7
NOUATEES — lﬁ ND U [RD ND ] NG U IND [
: B91)J I 494]J ND U ] U ND U [ND 0
v 0 NI M NG M ND U IND U ND U
T E ND ] ND U [ u NC ] NC U
7 7 1 783 14 0.600] 09751 G.672)d
VOLATILES [SWEZ60B |, TOLGENE U {ND U TRD TR T} 0 TNY U ND U
OLATALES ISWBZEIE | TRANS-1Z-DICHLORDETHENE NG U 4§ 0 N U 7] NG ]
IVOLATILES TSWEZ608 (TRCH OROETHENE _ ! 17 I 145 | 157 1 1.59 1.72]
VOLATILES SWE2B0B  VINYL CHLORIZE ] [H 1t 5] G ND ] ‘{Mn_h,i‘ D 0
OLATEES ;SR (KVIENES, TOTAL U IND U NG C ND U NG \G NG i}
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Tabie 1
ytes Detected in Gro
January 20 @ through September 2011
SWMU 169
Fort Carson, Colorado

| Location Code 1206MW13 T206MW13 120613 1206MW13 1206MW13 1208MW43 4 206MW13 120613 | LFEMWIE LFEMWos LFENWDB J [ 1 LFERW0B
| | Sampla No.i 1236MW13-100112 | 1206MVY413-100308 | f205MW13-100622 | 1206MW13-100022 | “206MW13-401221 | 1706NW13-10317 | 4206MW13-110623 | 1206MW13-110921 | LFEMWOB-10C308 | DUP-01-10C308 | LFGMW03-100622 | LFGMWOB-100522 | LFGMWOB-01222
{ [ Sample Date 12-Jan-*C 8-Mar-10 22-Jun-18 22-Gep-1l 21-Dec-0 17-Mar-11 23-Jun-11 2-8ep-11 d 4-Mar-10 3-Mar-10 22-Jun-10 1 22-Sep-10 22-Dec-1C
] CGWS | cows Sarole Purposet REG REG REG REG REG REG 1 REG REG REG D REG i REG REG
Tast Group METHOD 'Paramater Units | [AG! (] RBC| PAE! BG|  Result|Qual Result|Qual + Result!Qual Result:Qual Resu'tiQuat ResultiQual ¢ Resu'tjQual Result|Quat Result| Qual Rosuit|Qual Result]Qual Result|Qual Result]Qual
FIELC 1E51S AL DA ION-HEDUCTION PCTENTIAL o [ 088 ] 5.1, 158 S5 2] 1 T4 Nl 365 [ 034
FIELD TESTS Ef20.1 | SPECIFIC CONDUSTMTY mSfom: 4.584] 10.03] 1G5 5E6| 5,122 | 6.@{ 5.& 5208 11.78 4 1484
[RELD TEsTS E150.1 'PH PH UNITS ! BET) G.EE 702 3] 655 i 4.59) T 183 1128 .5 11.8_6|
FELD TESTS ET70.1 TEMPERATURE C | 1377, 1138 Bk ‘ME‘ 1601 I LHT| s 74 i 6 T8.35 15.52]
E18C.1 | TURBIDITY Iﬁ"t. i 118" 131 2, 10! 3.8 i 13[ 55 ! 1516 | 522 247 i 374
E25C.1 0 SEDLVEL OXYGEK Im; H 456 287 35 127 348 53 54 233 T 14 183 : 3.@!
ENASIM T-ME: YL NAPHTHALENE ugll i ND U [ND u 00542
ISEMIVOLATSIM) __ {BNASM 2-METHYLNAPETHALENE gl )] D !y ND L ] |
SEMIVOLAT(SIA BNASIM JACENAPHTHENE (ugh 1 ] 1] 8] ¥ U |
SEMIVOLAT(SIM) __ |BNASHM ACENAPHTF YLENE g } IED 0 ] U il : ! ¥
[SEMIVOLAT(SIM]___ TBNASIM IANTHRACENE Tugl IND 1] IND u ] ] 1
[SEMVOLAT(SIM) __ tENASIM iBENZOIAJAN THRAGENE jugt NG U ND ] ND U I ¥
SEMIVOLAT(SI BNASIM |BENZO{AJPYRENE 'M- ND A IND U ND U i ]
SEMIVOLAT(SIM) __|BNASIM 'BENZO(B)FLUORANTHENE U N ] ND T ND U ! !
SEMIVCLAT(SIM) __ | BNASIM 'BENZD(GHLPERY_ENE Jugl IND 1] IND U IED U ] i
EEMIVOLAT(S ¥, |BNASIM BENZO[K)T LJORANT FENE 1 IND ] [RD. 0 ND i
SEMIVOLAT(SIM, ___|BNASIM TCHRVSENE ﬁ ] {1 U [RD U ND 1 i
ISEMIVOLAT(SIM; __ | BNASIM |CTBENZIA HJANTHRAGENE ugll 1 ﬁn U I_Ng U ND U 1
SEMVOLAT(S M BNASIM TFLUORANTHENE I ] } ND N E ELS ! 1
[SEMVOLAT(SIM) _ |BNASIM____|FLUORENE A ] ND 1 5] N c@l i ! i
SEMIVOLAT(SIM BNASIM {INJENG[,2,2-COJPYRENE i ND U ND [ ND U | ! T
[SEMVOLAT(SIM) _|ENASIM \NARHTHALENE e ] j D 0 TND U ‘ND iU | 1
[SEMVELAT(EIN) | BNASIM PHENANTHRENE i [ ND U [ND! U T.E956] |
[SEMVOLAT(SIM ENABIM IFYRENE & | ND U IND U ND u 1 ] I
[SEMIVOLATILES __ |BNAGIM i-METHYL NAPHTHALENE gl 1 ND 0 1
[SEMIVCLATILES ___|BNASIM |Z-METHYLNAPHTHALENE Jugll I ND (]
[BEMIVOLATILES __ |BNASIM (ACENAPHTHENE ND 1]
[SEWMIVOLATILES  |BMASIM ACENAPHTHYLENE ugiL N u
SEMIVOLATILES | BNASIM ANTHRACENE im_ [N ]
SEWIVOLATILES __ |BNASIM ___ |BENZO{A)ANTHRACENE ugl ND ] i
[SEMIVCLATLES  |BNASIM__  [BENZC(APYRENE gl ND ] i
SENZO(B)FLUCRANTHENE Jegt | | IND 1] [
SEMIVOLATILES ___|BNASIM BENZO(GHI)PERYLENE Ty j } v ND Y]
ENASEA *BENZO{KJFLUGRANTHENE Jugll ! J IND Y § ]
BNASRA .CHRYSENE fugl. | N U ] | ]
SEMIVOLATILES | BNASM - MBENZ{AH:AN THRACENE ugl [ = u B |
BNASM FLUDRANTHENE ugl ND U ] H !
SEMIVOLATILES | BNASIM FLUORENE Ul INT 0 f i ]
SEMIVOLATILES ___|BNASIM 'NDENO(1,Z3-COPYRENE ugl ’En [ [ : |
ISEMIVOLATILES | BNASIM NAFHTHALENE NO U 7 T BN j
BNASIM "PHENANTHRENE ﬁt ND u | ! 1
ISEMIVOLATILES ___|BNASIM [PYRENE uglL 210 23] 210 NO U 1 T i
ISEMIVOLATILES __[SWE270C . -METHYL RAPRTRALENE ol 2zt NG 0] ND S 0.0865) [ [ H =4 _21g 1
SEMVOLATIEES  [SWA270C  12-METHYLNAPHTHALENE Jugh. 53] 259 0.0827, T3] 0.131 735 0.7 | 318 281 1
SWB270C [ AGENAPHTHENE IND U ND ik KD Ui [ND ] ND U H
EWB270C___JACENAPHTHVLENE uglil ND 1] KD M hD. il ND ] NI v I
SWH27OC__ |ANTHRAGENE ugle iND ] C.J8D, 0584} 0,350 0.103 i
SWB270C____ DENZCUMANTHRAGENE uglC ND U ¥ 048 .32 0.058 00755 :
[SEMVOLATILES ___ |SWB270C___|BENZO[APYRENE ugll, _ND 1] ! 1456, 1435 0.0884 00648 ;
ISEMIVOLATILES __|SWB270C___{BENZO(B)F._ORANTHENE ugll 1D 1] ! To4 0.733 0.132 ND u !
SWB2/0C___BENZO/GHLOERYLENE gl 1 ] o U A3, 0.4 0.0835 00441
SWB270C _ ;DENZOGGF. JORANTHENE ugll | | ) U _I 01 NG U
SWB270C___{CHRYSENE g, i ND ] T [KET) 0.0768
GWEZ7DC__ 'OUBENZ{AH)ANTHRACENE uglL ! NC U uoa_asL ND [
SWB270C___JFLUORANTHENE | ND M C213 0477
SWE270C _ FLUCRENE ﬁ | NC _ly 184 132
SWBZ70C___INDENO{1,2,3-CDJPYRENE Tugll T lfn i ! 0.064 0.0821)
SWB2TOC NAPHTHALENE 1u & 14001 kil 140} i ND ] £ 253 2181
ISEMVOLATILES _ |SWBZICC___ PHENANTHRENE gl i | KD i i .86, : _£|
EMVOLATEES __ |[SWEZIIC___|PYRERE U i 210, 23 210 KD, U v D519; i .35 !
SWH2G0H | 2-DIBROVOETHANE Jugtl D J ND _¥U IND U ND 10 ND 0 ND___ 1) IND U IND u
|GWB2860 | 2-DICHLORCETHANE I 038] 063kt 0.3 1.08] 1.8 1.55) 131 114 [NT ] NI U IND U
SW82608 | 1.2-DICHLORGPROPANE gl 052] _ 1582|052 ND U ND U KD M ND U ND 0 NE U ND u IND u
SWH260B___[4-METHYL-2-PENTANONE [MEK) gl i ND U ND H ND il ] U K] J 1 253} "o
SWE260B8 ACETCNE Jugt 50703 IND H ND U 2971J Ze_lo‘ 1 ﬁ' 298]
SWaZ60B | ANTHRACENE T 2100 i |
SWHZB0B___'BENZENE u 5 0.158)J ND ND U ND. ] 1521, 1§| I 1
SWa280B___ |BROMOMETHANE ug. ND U o IND [ND 0 |ND U YD i ND u ND 1
SWB260B___|CARBON DISULFIDE ug ND U 1] D HiE] 1] ND. U KD U N U ND u
SW260B | CHLOROFCRM 35 ND 0 1] ND iND J NG u NE U !ﬂn ] ND. u
EWOIG0E___ ICHLOROMETHANE ﬁ [H U 1] ND [ND U ND. U IND U ND ] NE 1
SWB260B___|CIS-1,2-DICHLOROETHENE ugl 70 | K] i o | T 5.57) | 1.8} N U {ND |u |WD [0
|SWE260B ETHYL BENZENE Jug 700 ND L N iU NO m ND U 1 24| ] 1.58 ¢ 107
SWE2B0B___JIODCMETHANE Fﬂ. ND U i 1] NE 0 I'MJ U ; M ND U ND U IND. U
[SWE2B0B___ [METHYL ETHVL KETONE uol. | 3.74[J T 0] ND U D U T &g 583 ] 433 481 1 (]
[SWB2E0B__ WETHYLENE SHLORIDE Jugl 47 TNE U T i} NG U IND U IND M 0267, ND U ND U |NC u
[SWE2B0B _ |NAPLTHALENE g5 TN C ] N 0 T U i mE 546, | 275 149 1 132
SWE260B___ | TETRACHLORGETHYLENE lﬁ B, | GA06{J 0.6871) ND U INg U 'ND U |ND I IND U
[SWB260B  (TOLUENE uglL 563 1 N ‘lu KD U | 0.518%] REFIH] T ] ND H ING [ 1
SWEZG0B___|TRANS-1.2-DICHLOROETHENE Tugit ] NG U 04881 {ND U IND u IND U | ] ] NG U i
[SWB260B___ | TRICHLOROE: HENE | 5| . 1 1.# zs‘zi TND U ND U ™ND U N U INC 0 ]
[SWE260B____|VINYL CHLCRIDE 0023 Do 0023 ND. J NG U NG ] TND M | RB) 3 N u |ND I IND ] 1
SWB260B | XYLENES, TOTAL O] 73] 1000 ND J NG o |rTn ] T 4.25 | 5341 i 327 7,88 1 1.33]4 !
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Tabta 1

Aralvtas Dat
¥

d in Grour

Jarruary 2010 through Septembar 2011

SWHKU 168

Faort Carsen, Colorade

Location Code 1206w 2 1206MW12 ! 1206MW12 1 1208MW12
| Sample No.| 1208NW12-100112 '206“\‘\'12-‘00300 T 1206MW* 2108622 | 1206MW1Z-100822 | 1206MW12-101222 | 1206MW"2-110027
| Sample Data 12dan10 T PeJuptd 22-Dec-10 21-5ep-11
CGWS Sample Purpose REG { RES | REG i REG
Tesi Group | METHOD |Parameter {AG} RBC] PAL| BG| ResultjQual i Restl/Qual ResiltjQuai | Resulf|Qual
FIELD Ta1s, CRIDATIGN- REDUG TTON FGTENT AL B T3 P 1
FIE_D TESTS 3.34] 871 6.6171 '
FIE_c TESTE ET50.0 Eal .73 87 733 I
FIELD TESTS TET70.1 EMPERATURE 123 .64 1624, i
FIELD TESTS 'ET80.1 TURBDTY (] N a7 i
FIELD TESTS E350.1 LISSOLVED OXYSEN 1 5.1 .99, 364! 4
SEMVOLATISIM) __ BNASIM METHYL NAPRTRALENE X] 24 '
SEMVOLAT|SiM:___|BNAS 2-METHYLNAPHTHAENE 52| %52 |
CVIAT(SM _ENASM [ACENAPHTHENE W, 57 _|4zu ] §
SEMVOLAT{SIM! BNASIM ACENAPHTHY_ENE | | ]
SEVIVOLAT(S™,___|BNASIV ANTHRACENE 7100] i i
00046, :
00481 H
2:0048! H
: +
T.285,_0.0048)
:_95 9.0088;
uuu-\a H
:1 41i
L2058 nng.sn:
)0
ISEVVOLATIES — |BNASIM TMETHYL NAPFTTALERE
SEWVOLATLES __|GNASIM - METHYLNAPHTHALENE
SEMVOIATIES | SHASH ACENAPHTE ENE
SEMVOLATILES __ ISNASH [ACENAPHTEYLENE
SEMVOATILES __ JBNASHH [ANTHRACENE
SEMVOLATILES __ [BNAGIM B THRACENE
NGATIES | BHASIM ] RENE 1 .
SEMVOATILES __ IBNAGIM B LJORANTHENE H 3
WVOLATIFS __ IRNASIM RFNZO(CHIPERY! ENE. ! i 1
i | :
f T
T | Tt
t
;
+
{FHENANTHRENE M
PYRENE 3
TMETHYL RAPHTHA_ENE ?
2 METHYLRAPHTHALENE
ACENAPHTHENE 7]
B M 2%0 I | :
k 0.0785 00045 \ ' L
0.00295_0.0048]
0.0295] D.0048
:
!
5 —]
Y !
‘ SWa2608 1,0 DIBROMOE THANE u WD T N0 U
VGLATILES SHAE08 1,2 DICHLOROETHANE 322, 7H) 15|
i SWE60B__ 11,2 DICHLORGPROPANE 135 12"! 04351
4-METHYL-Z-PENTANONE (W:BK] U IND ] ND 1]
[ .15 FE]
I I ]
.382| 4 029714 04410 NG ]
0584} NG ] No M TND ]
U U 0 N 10 NG (]
ssﬁ'J U ND U NI G INE U
0] 0 AD U N ] 8B T
U i ND U N ] N U
648 |_ 0.58410
U ] N %
U J :ND i
U U ¢ 9306,
U U U 'ND 7]
] U M THD 1
02861 U U {ND U
U M U TND U
U J U iND Y
U 0 [ TND_ T
VOLATIES SWEZB0B___[XYLENCS, TOTAL U T [ iﬁ T

Page Bof 10




Table 1

Angzivtes Datected in Groundwater
January 2010 through September 2011

SWHU 162
Fort Carson, Colorado

i i i 1 Location Code, 1206MWO1A 1 20EMWOTA 1206MWO01A 1206MWD1A 1 206MWO1A 1206MW01A 120ENW01 A 20BMWOMA | T20BMWID1A
h | ! i ] Sample No.| 1206MWO1A-100111 | 1206MWE1A-10030E | 1206MW01A-100621 [ 1206MWO1A-100822 | 1206MWD7 A-101222 | 1206MWGA-110316 | 1206MWD1A-110622 | DUP-D1-110622 | 1206MWO1A-110920
; ! ] | Sampte Date| 11-Fan40 §-Mar-10 21-Jun-10 22-Sep-"0 22-Dac-19 15-Mar-11 22-Jun-14 22-jun-11 20-5ep-11

L ; ; CGWS | CGWS | Sampla Purposa REG REG REG REG REG REG REG D REG

: METHOD Parameter ! Unis_ | (A% | F) { RBC] PAL BG| ResultiQual RasultiQual i ResultiQual Result,Qual Rasuit, Quai RosultiQual Resuit|Qual Result|Qual Result) Qual

D749 ORIDATION-REDUCTION POSERTA. v ] i ] 745.8 PR T i) [ -100] 358 713

E120.1 'SPECIFIG CONDUCTIVITY ImSian___ ! ¥ T 4132 <653 i 9.442 [ 975 5053 778

E150.1 & TPELNTS © i i ' 7.23] £08 b 7371 7.2% T.18 7.0

[E170.1 _ ITEMPERATURE . = | FrE— ; ] 1371 126 T 1249 1552 ) 12,267

E180.1 ITURBIDITY iNTL i 137.9 24.4 I F) 24 950 24

E360.1 IDIS50LVED CXTGEN €08 362 ! 488 EF] 412 9.03

BRASIM [ -METHYL NAFHTEALENE RO T ND U |ND {1 WD U

ENASM__ 2-METHYLRAPHIHA_ENE JND U HD U iND U WD ]

SNASIM___IACENAPHTRENE ] ] ND < ND U D 1] WD ]

SNASIM |AGENAPHTHYLENE ] l@ [T ND U |ND 1] ND U

BNASIM __  ANTHRACENE 1 ND " ND 1] iND U ND T

SNASIH "BENZO[AJAN THRACENE 1 KD I [ND U IND_ 1] 5] [

BNASIW____IBENZO(A)PYRENE ] IND 0 ND ] o U ND |

ENASTH BENZOA) L ORAN: FENE | IND 7] IND J [MD U Iw M

ND T ND U iND U (] [
BENZO[K)F.UDRANTHENE ND ) ND U MO 1] D M |

BNASIM CHRYSENE ND I; NG U iND D 0 i

BNASIH DIBENZ{A HANTHRACENE b ND N ND J TND U D [0 :

ENASIM__{FLUDRANTHENE ; D lu ND U fio 0 5] 0 T

i BNASM __FLUDRENE 3 IED ] ND U ] U ND U !

SHASIM INDENG(1.2.3-COJFYRENE ND U [HD U 'W U [N 1] 1
ssmmmgl% BNASIM INAPHTHALENE. =D ND 0 ND U iND U |ND U p ;
ISEMNVOLAT(EI SNASIM PHENANTHRENE ND U ND U D U ND (1 ; J
sEMNuLMém% ENASIH PYRENE ] ] (28] U JL0] U ND U ] 1
ISEMIVOLATILES GNASIM -METHYL NAPHYHALERE gl T 1 N U
SEMNDLATILES BNASIM 2-METHY_NAPHTHALENE Tugl : 1 "D [
SEMIVOLAT.LES BNASIM ACENAPHTHENE 1 ] D Iy
|SEMVOLATILES BNASIM JACENAPHTHYLENE % ND [0
SEMIVCLATILES BNASIM [ANTHRACENE uolL i ND u
SEMVOLATILES BRASIH IBENZO[AANTHRACENE ol ; ND [N
[SEMIVOLATILES BNASIM BENZD[AJPYRENE ugl ; ND M
SCRNVDLATILES BNASIM |BENZO{B]FLUDRANTHENE gl ] 1 ND [
BEMVOLATILES BNASIH BENZOIGH)PERTLENE uglL T ] ND U
[EEMVOLATILES  TBNASIM___ |BENZO(K]F_UDRANTHENE gL 1 1 i IND [
[SEMIVOLATILES  JENASIM __ JCHRYSENE ugl : j | i HD [
DIBENZ{A,H]ANTHRACENE gl | I i : ND U
[BEMVOLATRES  JBNASIM _ FLUORANTHENE ugl i : 1 ND i
ISEMIVOLATILES ___JBIAGIM FLUDORENE ! D [
ISEMVOLATILES _ {ENASIN INDENGH{1.2 -COJFYRENE ! 1 IND U
[SEMVOLATILES  TBNASIM NAPHTHALENE uglL, ! |4 1 ND u
[SEMVOLATILES ___ {ENASIM BHENANTHRENE fugll 1 ] ! NG U
[SEMVOLATILES ___|BNASIM PYRENE : | 1 i NS i
[SEMIWOLATILES  {SWB2JUC  [T1METHTL NAPHTHALENE !ﬁ [ N (= [ [ 1 ¥ ! 1
SCMIOLATILES  [SWBer0C i\ 2-METHYLRAPHTHALERE ual. S iG ND U U 1 i
SEMIVOUATILES __ (SWBZTUC __ LACENAPHTHENE Tugl KD o ND [ U !

ANCLATILES __ [SWBZT0C__ AGENAPHTHYLENE fugl : i kD 0 ND U U
SEMIVOLATILES SWB2TOC  ANTHRACENE ig@. 21000 _34| 2100; (5] I ND [ U
INGLATILES  |SWB27iG _ BEMZGIAJANTERAGENE gL a.:mal 0.0285] 00042 1] ] ND ] U I !
\SEMVOLATILES __ |SWB270C__ |BENZOIAPYRENE Tugll 00048 0.0025] 00048 ] U ND ] J ¥
ISEMVOLATILES __{SWBZTDC__'BENZO(B)F_UORANTHENE ;L_m. kD 1] ND U U 1
ISEMVOLATILES  |SWB2/0C | BENZOIGHNPERYLENE gl ND 1] ND ] ]
ISEMIVOLATILES  [SWB2T0G___:3ENZO(K)FLUDRANTHENE Tugl ] D! Ju ND ] U T
ISEMVOLATILES — [SWe270C  ;CHRYSENE M‘ 1 KD u ND U J
SEMVOLATILES _ [GWBZT0C_ |DIBENZH, AN THRACENE gl |ND ] ND ] U I
ISEMVOLATILES  |SWB2/0C FLUORANTHENE ,!7!- (%] U ND U U
SEMMVOLATILES _ ISWEZT0C  TFLUCRENE Jugl u C U ] i
ISEMVOLATILES __ |SWE210C___[INDENG{1.2,3-COJFYRENE lugl, ] ND 1] J i
SEMIVOLATILES __ [SWBZT0G_ |NAPHTHALENE jugl [ [ 1] H WC U e 1
SEW.VOLATLES —|SWEZTOCPHENANTHRENE ok F 5] 0 G ko C !
ISEMIVOLATAES __ |SWoar0G  |PYRENE ugl ] [ND ] Al INC L 1
NOLATLES SWE2608___1,2-DIBROMOETHANE ugl fl ND 1 i ‘NG ™ ] G “ND U ND U
VOLATALES {Ewazd08 2-DICHLOROCT HANE gl U [ND [ U NS U |13 U HD U NG U
LATLES |SWB2608 2-DICHLOROPROPANE Tugl 1 ND 1] ] iNC U ND U IND U ND [
WOLATLES |Swez608 I METHYL2-PENTANONE {MIBK) Tugh f] ND U J HE 1 IED U ND U WD U
LATILES Jugh ND [ J [NG i ND u ND U U N g
ugl L I
ug ND 1 U U D 6] ND ] D u 0 7] U
ugl ND M [T U ND 1] ND ] D U U ND U
WOLATLES iSWBZ60B____|CARBON DISULFIDE gl ND M U [ ND ] ND U N U U {ND U
WOLATRES {62608 CHLOROFORM! Tugll ND M C U [nD 1] IND H NG U U NG U
VOLATHES ‘SW260B CHLOROMETHANE gl ND U g ] ND I3 WD ! E U J INE il
VOLATILES TSWE2B0B___Cl5--,2-DICHLOROET FENE TagL D 1 0 U ND G ND M (5] ] U iND U
WOLATILES |SWB2608___TETHYL BENZENE igy_L IND L I U | 10 ND U ND 1] il ND ]
VOLATILES |SWE2608 | IODOMETHANE Tuglh : ND u U U i | IND u NG M U ND ]
WOLATILES (SWEZG0B __ |MTHYLETHYL KETONE gL | ND ] U 0 HD T ND ] ND 1 ] ND i
[VGLATILES SWH2B0B |METHYLENE CHLORIDE gL ND. U M U 2260k D U ND U 1] ND U
[VOLATILES SWEZG0B___|NAPETHALENE gL K 0 U U ND in ~D ] ND U 1] [
VOLATILES SWE20D | TETRACHLORDETHYLENE Jugl e u 5 U ND (] D 11 \WD u iU U
ol NG 1] U 0 ND U ND 1] {ND [ i [
Tugll NT U ] U ND 1] ND 1] +ND U U U
gl ND U J [ ND U ND HI] iND U H U
! iNE U ] U ND U ND o {ND U U
gL i 1o U U U —IND [ ND 1o NG 0 0 [
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Table 1

Anslytes Detected In Groundwater
January 20140 through September 2011

SWHU 189

Fort Carson, Colorado

i 1 Locatior Code +206MW02 1206MAR03 | 1206MW03 | 12C6MWO3 120603 120BMW02 1206MWE3 | 1Z9EMWD3 *206MWD3 1206MW03 A206MWG3 120603
i | | Sample No.] 1206MWD3-100111 | 1206M¥W03-100358 | $205MWE3-100317 | 1206MWi3-100622 | 1206MWO03-100827 | 1206MW03-100922 | +206MWIa-187222 | “Z06MWG3-110315 | 1206MW03-110317 | ~200MWC3-110623 | “206NW03-1-0021 DUP-G{-100022
| | | | Sampie Date 11-Jan-10 §-Mar-10 ! 11-Mar-10 | 22-Jun-1¢ 21-Sep-10 22-Sep-10 22-Dec-i0 15-Mar-11 17-Mar-11 23-Jun-11 | _218ep-! 22-Bep-10
| | CoWS 1' CGWS Sar&:g]"ﬁ{ REZ RES 1 REG REG REG REG AEG REG REG | HEG ro
TestGroup ! METHOD |Paramater Unis | iAG) | {P) REC| PAL' BGy Resuit|Quaj ResultQual  + Result[Qual ResultiQual Rasuit[Quai Resulf]Qual Resuit|Qual Resuft/Qual Result/Qual Resul[Gual | RasultlQual Resu!tlGual
FELD TESTS 101468 GXIDATION-REDUCTION POTEN AL iV 1 1 ! 13| XL i [EE) 8.} 028 ] 108] f }
FIELD TESTS "E12G.] SPECIFIC CONDUCTIVITY mifem___ | ! H 8201 17.23] I 852 0.112] 8411 B4 5.09) |
FIELD TEST: LE150.1 [PH PHINTE 1 | EJl 6.76] 7.35 528! | 1.02] 691 8A2] !
[FIELD TEST: |ET7C.Y TEMPERATURE Ic T 7 4,3 1152] 13.2) 17.187 ¥ 16.17 27 iE |
FIELD TEST! TE180.7 TURBIDITY NTU § i H 9. £5.81 414 36 ; 7A 38 445 !
FIELD TESTY 1E360." DISSOLVED OXYZEN ImglL 1 551 233 1.14 252 357 74T 771 1
SEMIVOLAT(SIM} __|BNASM 1-METHYL NAPRTHALENE Tug i ! i [ ND U U )
SEMIVOLAT(SIA BNASM 2-METHYLNAPHTHALENE jugl { : ] y i ND U U
SEMIVOLAT(SI BNASIM ACENAPHTHENE oo [ : 1 i I ND U [E]
[SEMIVOLAT(SI BNASIM ACERAPHTHYLENE i : ] ! I o U iF
SEMIVOLAT(SIM: __|BNASIM ANTHRACENE '%: T ] ! ING ] U
SEMIVOLAT{SIM, | BNASIM BENZO} ANTHRAGENE [ug 1 ] ] I .
SEMVOLAT{SIM, __|BNASIM BENZOAPYRENE i . ¥ | | 1 U U | i
EMIVOLAT(SM, __ 'BNASIM BENZO(EJFLORANTHENE ’% 1 ¥ ] ] 1] 1] !
BENZO[SHI)PERYLENE uglL 1 + H ; i IND u U
BENZO(K)F_UORANTHENE N ! i ] ND [ U )
SEMIVOLAT(S BNASIM CHRYSENE . 1 ] i NE U ] 1
[SEMIVOLAT(SM) __{BNASIM DIBENZ[A HANTHRACENE L t ' H NG U U '
FLUORANTHENE 3 ! ] ' . ND ] Y |
[SEMIVOLAT(SI 'BNASIM FLUGRENE Tugii | ] i : i [ND U 1] |
SEMIVOLAT(SI ' BNABIM INDENO{1,2,3-CD}PYRENE fugl 1 ! ] I3 U U b
SEMIVOLAT{SIM; __ |BNASIM ___|NAPHTHALENE gt ] - — T == ] iR J U
ISEMVOLAT(SIM]  |BNASIM PHENANTHRENE gl | k 3 ND ] U
{SEMIVOLATISH) __ IBNASRA FYRENE gl i 1 NG U U l
[SEMVOLATILES ENASEA 1-METHYL NAPHTHALENE u | -
SEMIVOLATHLES BNASIM 2 METHYLNAPHTHALENE m;‘%
SEMVOLATILES BNASIM AGERAPHTHENL ! | i\
SEMVOLATILES BNASIM ACENAPHTHYLENE i I
[SEMVOLATILES __|BNASIM [ANTHRACENE . ] ] {
SEMVOLATILES BNASIM BENZO[AJANTHRACENE ugl | i
SEMVOLATILES BNASIM BENZOIAJPYRENE Tugl 1 I
SEMIVOLATILES BNASIM |BENZO(BJFLUCRANTHENE F@. I l
SEMVOLATILES BNASIM BENZOIGHPERYLENE vl | 1
[SEMVOLATRES BNASM [BENZO(K)FLUCRANTHENE fug ¢ 1
SEMVOLATAES _ |BNASM CHRYSENE L T
[SEMIVOLATILES BNASIM DIBENZ{A HANTHRACENE [l_.l;!.. ;
SEMIVOLATILES ___|BNASM. FLUORANTHENE Togl 1
SEMIVOLATILES ___BNASM, FLUDRENE gl : ; : }
SEMIVOLATILES ___'BNASIM NDEND[,2,3-COJPYRENE gk T i i
SEMIVCCATILES BNASIM NAPHTHALENE gl | ! 1 ! | 1
L ] gl 3 1 1 | ! | ! i
3 lggg. i } 210 23| 210 I_ | f ! | i 1 1
gl I } 2.1 Z1 J 7] i1 ¥ ND u 1 TND u | 1 M :
|ugi ! | 52| 252 ND U I l“_i ] ] |5 ] | 1 U
u 1 T 420 52 420 ND il i IND U U NG 1 )| 1 U
Iggﬂ. ! 1 1 1 IND iu I | 2] U U U J 1 U
u ! 2100 34| 2100 IND ] ND u U u I | U
ught ! 0.00d48] 00285 0.0048; IND U ] U U 1] ] | (1]
m 0.0048] 0.00295] 0.0048] ND 0 U 0] i ; Y ]
Iﬁ D.0048] _D.L235] 00048 ND g D U U U : ] T U
gL U D U] U U H ! U {
(K} Jugt. ] U IW_D L U U ] ; U [
L CHRYSENE U WD g U 0 : i U i
SEMVOLATILES Iﬁ-_ ; U |ND U U i . T U 1
JU0A J U ND o u U | H ! U ;
Jug” L U ND o L ¥ U 1 H | U |
! — q R T ! U : - l T—
SEMNOLATILES !ﬁ | [ t Tl HI) 0 : 1 U 1
SEMIVOLATI.CS ugll ! H l@_ M HT] U i ¥ U I
A JuglL | 1l ND U U m 1 ¥ } IND U
1.2-DIBROMOETHANE JugiL U IND 1] 1 ND i D U o ] U D ]
1,2 DNCHLOROE THANE gl U ND U U D 7] ] 1 | U ‘ND ] ND U
1.2-CHLOROPROPANE "Jugl 1 ND ] U 1 IND 1] WD U 1 ] NG U ND ]
WETHYL-2-PEN "ANONE [Ny 1] HD [ U B TND 1] KD I i U NG U ND 1] }
ACETONE U ND 1] ] U : U [ND' 1] [ ] P ! C NG U ND ] [
ANTHRACENE ' ,_ 1 ' H N N !
BENZENE ug § U ND ] I ND 0] i 1 i@ U U H 1 M N U U ]
[VOLATILES SWB2608 __ |BROMOMWETHANE | U ND u ND }y ; U IND 1] U ’ f] {ND ] D U |
OLATILES GWB2008__|CARBCN DISULFIDE I U ND 0] hﬁ (] U IND 1] U i D H i] ]
|CHLORDFDRM Tl | U NG U [ND! U : [1 TNE U L ¥ IR 1] [ND U
JugiC ' ! [0 [NT 1] |ND P i ] iND U U | i TND U ND U
5, ] 1 U C U HD U ! [ NG U U ] ND U ND C
A j 1 U D U 1 ND [} i U E 0 ] ] W WD ND H N
gl | ¥ 0] D L ¥ ND ] 1] ND L U L ND L ND u
|usc | ! U ND U ND U [ ND U 1] I ND [u KD u
A ' | ] WD 0] JhD i u A U T N G ND 1]
AP 1 i 1 0 ND U ND ] 0] D 0 U i g WG N ND 1]
TETRAEHLOROETHY_ENE ugll, | U ND u ND b ! ] ND [ U | ] NE i N ]
[VOLATI [TOLLENE ug : i) |nD U { ND ] H U tND u U | U ND {7 IED U |
'VOLATILES 1SWARIE [RANS-1,2THCHLORODETHENE I_tﬂ. | ] ND U ] ND ] 1 U 4+ND M U ] U IND 1] NDI U '
VOLATILES SWAZGIE [RICHLOROETHENE g i u N ] 1 IED ] ! U iND U U I i ] D 0] NG U i
VOLATILES SWE2BE___[VINYL CHLORIDE gl 1 U ND 9] 1 KD U T U ND (] U ] : 0 IND 0] [l 1 i
VOLATILES SWEB0E  [YYLENES, TOTAL Tuglt I U NC U t |ND U i U lﬁ U (] | | 0 IND 1] _I:_ND U |

Page 2 of 15



Table 1

Anaiytes Detected in Groundwater
January 2040 through September 2011
SWMU 163

Fort Carson, Colorade

f | i Location Coda 1 206VWDT i 1206MN07 1206NWAT 1206MVOT { 1206W07 120EMW0T 120EMWET } 120eMWET } 1206MWOT 7 4 206MWa7 1206MWO7 i T206MNCT ] 1206MWa7
| ; f | Sample No.| “206MWOT-13¢111 ©  DUP-01-100411 | 1206MW07-100308 | 1206MW07-100621 | DUP-D1-100521 1206MW07-100922 | 1206MWJ7-101222 |  DUP-D1-101222 | “206MW07-110316 | DUP-02-110316 | 1206MW07-110623 1 12C6MWO7-110820 | DUP-1-410920
] i | :Sample Date 44-Jan-10 41-Jan-10 §-Mar-10 2-un10  2A-Junie 22-8ep10 | 22Decl0 |  22-Dec-1G 16Mar-11  :  t6-Marit 23Jundi | 2C-Sep1? 20-Sep-11
! ; CGWS | Caws | Sample Pu REG } 3] REG RES i _FD REG H REG i FD REG | FD REG i REG FD
| TestGroup METHOD 'Parameter Units [AG} {P) | RBC| PAL: BG| Resuit Qual " Result' Gual Resu't|Qual Resulﬂ'ﬂual i ResuitjQual Resukt](ual ! I!es:.lltltilual ResultiQuat | Result Qual | Result|Qual ResultiQual i Result|Qual . Resuk Qual
FIELL TES™. RIELT] ORDAT:ON-REDUCTION PG TENT AL my i I T3% ! ! 42 K] 1 I 1212 H 141 1 i 413 } -4 ]
|FIELDTEST! TET. TSPECEIC CONDUCTMITY mSfar l . 1B, T H 2574 T . 1168 1008 ) 1 B.856 .99 ]
‘FIELD TEST. 150, iPH PH UNITS 1 i 6.73] 1 ] : 12 B9 i 7}' 762 | ! 147 75 I
IFEDTea! REI TEMPERAT JRE Ic I 1257 ] 1 I 114 331 1 6.8 1469 : 1138 364 1
{FELD TESTS {E1BC.Y TURBIDITY TNTL 9.2, ¥ | 1 16541 26| 3 23 251 3 i
AELD TESTS 1E3601 SBOLVEC OXYGEN ng!. 418 ] | ¥ 173 251 301 1.69 541 1 !
{BNASIM +-METHYL NAPHTHALENE ugl. 21 2.1 ! ] | 1 i 228 337 225( 142 T ] i
i ‘ZMETHYLNAPHTHALENE TugL 252] 252 | | 1 ] 0417 0.707 ND U | £ U [} 1 ]
{SEMVOLAT(SIM; _ :BNAGIM TACENAPHTHENE, i 1 i 43 ] 7.5, 502 TTH 1 I
SEMIVOLAT(SIM, _BNASIM \ACENAPHTHYLENE 1 ) | ND U IND' U ND u I@ M | 1
SEMIVOLAT(SIM;  |BNASIM *ANTHRACENE ] 1 109 206 189 147, | A
iSEMVOLAT,SIW: | BNASIM BENZ HRACENE uglL ) ! : T, 051 161 1.73) 111 1 1
(SEMYOLAT(SIM] BNASIM ' BENZO{APYRENE | i ) .207) 0.709 0673 .35 1 ]
-SEMIVOLATISIM; __ |BNASI BENZO(B)FLLORANTHENE. ﬁ } | ¥ 1 407 132 12 0,823 I !
SEMVOLAT(SIM) __IBNASM . BENZO{GH]PERYLENE Fﬂ. ' N ! ] .124) 043 0.362 0228 ] T
\SEMVOLAT(SIM) _{ENAEM  BENZO(K)FLUORAR THENE ugll 00048 0.285) 0.0048 ¥ | 1 i .283) 0545 1.05) 0,565 ] ]
SEMVOLATSIM) _ :BNASHY CHRYSENE 00048 2.85:  DIOOAE ! i 1 ' 0.503 1.46} 1.79) 1.19) | }
ISEMVOLAT(S {BNASM ‘D'BENZ{A HJANTHRACENE Iﬁ 0.0048] 0.0C235)  0.0048 ! 1 j 0.0525 1 0.185 0171 0.927] 1 |
‘SEMVCLAT(SIM BNASIM +FLUCRANTHENE ol 280 R ' { | | 3 7.15, B.78] 5.43'_ i 1
SEMVOLAT(S BNASIM FFLUCRENE Jugic 280 4L 280) ¥ [ ¥ 1 | i 356 563 383 32 1 )
SEMVOLATISI BNASTE TNDENCY{1,2,3-COJP YRENE i O00MB]  0.Cz83] D.00AE i ] H 1 0.115] 0.409 T 0.248) ]
SEMVOLAT(S NAPHTHALENE 140) 71 140) [ ] | 0.715 1.38) ND U IND B 1 i
SEMIVOLAT(SIY [BNASIM ___[PHENANTHRENE ugl, } i H 411 B.4Z] 4.81; 0.475! ! |
ISEMIVOLAT(SIA BNASIM PYRENE J&_ 210) 23 21o| ! 2 481 473 ME! 355! ] [
ISENIVOLATILES __ |BNASIM |1-METHYL NAPHTHALENE E ] 21 i T ! 104 .
BNASIM O-METHYLNAPHTHALENE ol 1 i | ] ND E [
SENIVOLATIES __(BNASIM RCENAPHTHENE ugit i ) 1 ; 621 F
BNASIM | AGENAPHTHYLENE gl 1 | ND U
SEMIVOLATILES | BNASIM ANTHRACENE L { i : (K]
BENED{AANTHRACENE &. H j ] 0501
SEMIVOLATILES __ |BNASM ___ |BENZO{A\PYRENE s T T } ! X
SEMIVOLATILES _ |BNASIM __ |BENZO(BJFLUDRANTHENE, ! i 1 ) | 0862| |
SENIVOLATILES ___{BNASIM BENZO(GH]PERY.ERNE . ! ] I y 073 1
SEMIVOLATILES BENZO(IGFLUDRANTHENE A 1 | 1 i 1 040
SEMIVOLATILES __ |BNASM __ |CHRYSENE uglt : i ] | § 0.9)
'SEWIVOLATILES _ [ANASIM DIBENZIA, Y NTHRACENE ! T | ] y unTg!
SEWIVOLAT .Es BNASIM FLUORANTHENE ﬁ i 1 j 1 T X ' 535
SEMIVU.A FLUCRENE TugiL ! | 1 1 1 L] a.52)
EI."EI- INDEND(1,23-COJPYRENE gl H i H H 1 i i { ] 2.178
sewvu.nnuas BNASIM NAPHTHALENE Tugll i i | IND f] TG
BNASIM PHENANTHRENE ',M- i | ] | | 047G ND
SEMIV[].ATILES BNASIM __IPYRENE ol 70 PE I 1 H . ] : : asz
SEWIVOLATILES __|SWB270C___ |1-METHYL NAPHTHALENE gl 21 21 [&] U |ND 0 15 &1?2& 1 ! 1 1
SEMIVOLATILES  |SWB27DC__ |2-METHYLNAPHTHALENE gl 253y 252 ND U ND u 2201 __0.906; e i ] 1
SEMIVOLATILES ___(SWB270C__ JACENAPHTHENE jugll 420 521 420 [¥.] 4§54 273 5451 P i ;
] Jugll NO U ND U 0.000734 ND U ND NG i
|ugil 2100 34 21001 4.04 3129 1.24] 1744 i
IM- Q.0048] 002551 0.0048B .# 2.14] 13| 343, i i
gl 0.0048] 0.00205)_0.0048 E] 568 2540 Tt i
TogL T.00B|__0.0285] 00046 A7 95 193 :@{ T
Jug T4 273[J 1508 0817 1 1
jug 0.00B] 0285 D048 148 0774 1.2 En N 1
Tugl 0.0048] 205 00048 219 142 20 )36} ] 1
Tugl I I WD u 0222 )33, i 1
Tugl 749 475 1.3] I | ; |
F IW-L 3.58) 1.83) 4.7 X | : ] d
'SEMIVOLATILES EWE2F0C__ [INDENG[,2FCOJPYRENE (Ul 0.262[J 0.506] 503} ;! :’ i 1 i i i H i
{SEMIVOLATIES  GWHETIC | WAPRTHALERE e ] u .04 Y- A T A, i i ] P i I !
FHENANTHRENE iyy_L 0581 ! 453 EAT) ] A1 1 | | ! ' 3 :
I 591 ) 374 8.9} ] zml 1 ! 1 I i b
17 2-iBROMOE THANE !351.1 ND U TND v ND U IND L NC M ND ] NG U D U ND lﬁ NG U WG ] ND 0

OLATILES 'EWB2608___,*.2-DICHLGROETHANE Tugil KD [ ND C ND 1] iND U IND (1] NO S TNT 0 [ U ‘ND U ND 0 'ND U IND U
VOLATIES {SWB2608___|1,2-DiCHLORGPROPANE _’y_L ND. U INDY U B U TND U IND U ND G [ND ‘U ND U ND K ND U IND U ND ]
HOLATIES |SWB2608 _ ,4-METHYL-2-PENTANONE MIEIG Togl. KD 1 N C NC iC TND A ]EE U 264]J NDY 1] NI U ND U ND U ND U ND U
VOLATILES |SWAZ608__ AGETONE tugll 587]J 1 7714 1] ] 102 101 A ] [ ] ND U 418] 1 x3 22.5]

OLATILES SWB2608____ ANTHRACENE jugll | i I | ] ]
;ELATILES EiAzE00 ;BENZENE luglL ] 372) 372 362t .05 4.@ T a7 4] 4.4a| EB7] HE 454 1
VOLATILES SWE2608 __ BROMOMETHANE gl 1] ND v} NG I TND U ND U NC U IND U ND U IND U D U iND u ND U X
oLATIES lswmoa *ZAREON DiSLLFIDE Tupl u ] 1 I_ 377 : 431 D U NG u TNDY U ND U ND U ND. U |ND U |ND o
VOLATILES 1SWE260B__ CRLORDFGRM tugll 1] N U IND U ND 7 ND U NE U 'ND' U ND U 1.06 ND U |@ U NG il

LATILES SWB260B  \CHLOROMETHANE iu_:m. U 1 3551]J INT |1 ‘N U ND ] ND u ND U ND [ IND ] ND U ND u ND E
IVOLATILES SWB2608__'Ci5-1,2-DICHLOROETHENE i J I 204 201 ] [ 298, Fl i 204 149 Lszl 4
VOLATILES EWB260B = THYL BENZENE JuglL T 153 273 ] 258 2_| 3 ] 5.3 ! 162 21§ 161
'VOLATILES SWE2608__TOGOMETHANE |ugL [ (NI U NT U ND ] KD U ND U IND U ND |U ND I
WOLATILEE Iswazsca WIETAYL ETHYL KETCNE jugl U §18 205 215 [HD U KD 1 8.1l FER ND L
VOLATILES SWE2608___|METHYLENE CHLORIDE Tugl . . ' [ ND 1] ND. U TND u 026251 ND ] IND U ND iU
VOLATILES SWE2608  \WNAPHTHALENE Tug 140 ﬂ‘ 140, H o.rs‘F J 138 1324 132 1.89] ‘Eﬁ 152 .48 36 :
VOLATILES Iswszwa TETRACHLORCETHYLENE Tugll 5] 0.106 5. AD U 1 NI U ND U N3 ] ND U D! ] ND U tha U ND u ]
VOLATILES \SWB2608 [ TOLUENE Tugl 560 32, 560! I Q.23 J | 1505[J 1.5471J 1 05115 0.371) 0.394%0 C53T)d 1 0.5531 0452 1
\VOLATILES TOWE206___ | RANG-1 Z-DICHLORDETHENE jugll 100, .30' €9, hND ¢ KD f] NIy 0] NG H ND gl ND KD U ND M NG U ND 0] :
VOLATILES SWEJECE | RICHLGRCETHENE Tl 5| 0.4 5 ND ] KD ] IND U ND U ‘ND! J ND U ND ] IND L ND U ND u i
'VOLATILES SWB26CB__ [VINYL CHLORIDE 1 D023 0.0i8)  0.023] 3.5 327 1 358 587 1 5.1] [ u.j | 533' u_—gl 581 1
VOLATIES SWE2608 | XYLENES, TOTAL gl 10300 73] 0000, (WD U KD 0 | 1.03[J | AL ] 102k IND 0 ND 1J | Y 167 ND U i
— —— ————r —
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Table 1

Detect:

d in Gr

Janu'ary 2010 through September 2011

SWMU 168

Fort Carson, Colorado

! i b i } Lacaflor Code| 1206MW0B 1206MW08 1206MWoB 1206MWIB +206NW0B 12C6MW2E 120EMWER A206MW0E
: ] ' i i Sample No.! 1206MWO08-100111 | 12068W08-100308 ; $206MW0S-100521 | 1206KMEW06-100922 . 1206MWOE-101222 : 1206MW0B-1:0318 | 1206MWD8-110623 | 1208MW08-110920
i i I I { Sampie Data 11-Jan-10 B-Mar-1C 2t-Jurit | 22.8ep10 22.Dec-40 16-Mar-11 23-Jun-i1 20-Sep-i1
! i cGWS | Caws Sampie Purpose REG REG REG | ___REG REG REG REG REG |
| TestGroup : METHOD |Parameter Units { (AG) ! (P} i RBC| PAL! BG| ResutiQual ResultfQual | ResultfQual | ResukjQual Result, Qual Result|Qual ResultfQual Result|Qual
\FIELD TESTS 538 CXIDATICN-REDI< KON POTEN AL Y § i | i 0.1 [iE) ! 11 ] 03] 4%} 1 308 o
fFIELD TESTS X | SPECFIC CONDUSTIVRY mSfem ¥ ] A Z 819 7.5 1 3478, ] 718 278] 3.850 398
FIELG TEST: "PH B UNTS 1 I s.ﬁ 6.79 y 729 | 6.95) 7.3 i ﬁ.ﬁ‘ 654,
FIELS LG 7 | EWPERATURE T ¥ ! 13% 8 1 T ; 1654 384l 12.81 1348
FIE.C TEST! E0.1 TURBID'TY INTU ] ! 6.7 415 | 23 [ | 2} ! 5.1 21
'F:E.D"EST fam‘, "RSSOLVED OXYGEN Tmgl i | 32! 298 ¥ 31 1 153} I 341 i E£26) 50
SEMIVOLATISM) __{ERASIM | “METHY- NAPHTHALENE Jugll H ¥ 21 21l | | i | ] | 63| ! (11 24
|SEMVOLATISM] _ [BWASH 2 METHYLNAPHTHALENE gL 1 | 262 252 i ] 357 704, TRD H
SEMVOLAT(SIM) BRASIM ACENAPETHERE Jugh | 4201 52 4207 )| i | Ha) i 128 23
SEMAOLAT BNASTH |ACERAPHTHYLENE A | | i 7 i ND w ND iH ND U 1
| {ANTHRACEN fugh ] 2100, 34 21000 i H (X7 ] 7] 428 !
A THRACENE A D.004B} _ 0.0295] 00048 ! 1 104 i 212 562, 1
M BENZO[A)PYRENE TuglL n.lmsl 0.00295, 0.0048] ] 574, | 17 288 ]
'SEMVOLAT(SIM)  BNAGHM |BENZO(B,FLUDRANTHENE fugT 0.0088;  DO205. CAO4E: | 72 ] 3.02) 1
{SEMVOLAT{SIM, __ENAGIM |BENZO[GHIPERYLENE Tugle ! ] | : ! 267, .63 1.35 I
SEMIVMTEM BNASIM ::BENZOE%FLUORANTHENE Tugi. i ! i 532 8.57] 252 |
'BEMVOLAT(SM) | SNASIM TCHRYSEKE Jugle | | I %) [z @! 1
(SEMIVOCAT(SIM) _ BNAGIM |DIBENZ[A HyANTHRACENE Tugl | | 1 118 153 0535 1
SEMNOLAT(SIM ENASIM [FLUDRANTHENE i'_u_q_(. I : 0 57.1 i
SEMVDLAT(SIM BNASIM *FLUDRENE uglL ! 1 1 v 158] 155 348]
SEMMOLAT(SIM]  {ENAGIM INDENO{1,2,3-COJPYRENE Tugfz ) | | 249 359 1@
{SEMVOLAT(SIM BNASEM NAPHTHALENE. TuglT i i I 128 145 374 ]
ENASH \PHENANTHRENE. Jugh 1 { 363, BB.9 5.11_l |
BNASIM PYRENE Tuglc T I 244 42 126 ]
BNASIM [T-METHYL NAPHTHALENE A i T i &I |
SEMVOLATEES BNASIM 2-METHY.NAPHTHALENE ﬁ 1 1 1 i ! ND u
SEMIVOLATEES ENASH ACENAPHTHENE tugT ! : 1 i ! ! 137,
\SEMNOLATILES ENAS ACENAPHTHYLENE Jugt | | s i ; 1 |
{SEMIVOLATRES _ [ONASW ___IANTHRALENE Togh. ; 1 t i ) 1 !
SEMVOLATRES BNASE \BENZO[AANTHRACENE ﬁ.. i )| I i 1
SEMNOLATILES ERASIM BENZO[APYRENE ugh, i | | | ¥ |
'SEMIVOLATIES ENASIM BENZO(B)FLUORANTHENE Tugh i 00048 00295 ! 1 i 1 |
SEMIVOLATEES BRASH |BENZOGHNPERYLENE A 1 | ¥ ] i) 1 1 1
SEMIVOLATRES BNASRM BENZOFGFLUDRANTHENE 'il ! 0.0048]  0.205] 00048, b 1 | ¥
SEMIVOLATILES ANASIM CHRYSENE ug | D048, 295] 00048 | i B {
ISEMVOLATLES BNASIM DIBENZIAH]ANTHRACENE Toglc T 0.0048] _0.00295) u.ﬂm'{ ] I ) H
SEMVOLATEES BNASTM IFLUORANTHENE ZE‘ [ @ 1 I |
SEMIVOLATILES ENASIM IFLIIORENE 280 qi| 280 : 1 ]
BEMVOLATILES BNASIM 'INDEND{1,23-CO)FYRENE D.0DIB] _ 0.0z85 00045 1 ‘ | ]
SEMIVO_ATLES ENASIM \NAPHTHALENE 140 ] 140 | !
SEMVOLATILES BNASIM PHENANTHRENE .
SEMVOLATAES __ |GNAGIM lF'VRENE 210] 23] 20 |
SEMIVOLATILES _ |SWB270C | 1-METHYL NAPHTHALENE | 21 21 0,635, 284! [TE 1.1
SWB270C___ 1 2-METHYLNAPHTHALENE, { HEF = NC: U '0.8] T.35) .22 :
BWEST0C . (ACENAPHTHENE Igg_(_ : 7! 52 3@4 61 381 1 I
SWE2TOC |.AEE‘JAF'H'I'HYLENE gl T | ND u ND | ND U 1 | |
SWE270C ANTHRACEKE oz 2100 34' 2100 2541 uﬁ 137 i T ¥
GWB2T0C___BENK! RACENE A 0.0048: _ 0.0295] D.004B 0.64] 11.9; W7 : I ]
SWE2T0C__ {BENZO{MPYRENE _ [ | O.0048) 000295 0.004% o.ﬁ!i 6.14 642 = =l _ _'_ I e 1
SWE270C_'BENZO(B)FLUORANTHENE A } 0.0046] D025} D.0048 0381 6.95) 643 . 1 | 1
SWE270C___BENZO{GHT)PERYLENE ugit ND 0 28 253 | i | ]
SWE2T0C BENZO{KIFLUCRANTHENE 1.004 0.295] 0.0048 0.332]2 37 507 . 1 | i
SWB270C___|CHRYSENE ﬁ I 122 I 1 | 1
SWE2T0C__ | DIBENZA HIANTHRAGENE gl EE [AT] 7 1
SWE270C____|FLUGRANTHENE Tugle | i 32, ¥ 44 1 1 | 1
SWB270G___FLUORENE Tug I I 12.3) ¥ 44 I T T T
SWB270C___{INDENO{1,23-COJFYRENE Tugl 1 i 25e! | 2.54] T v 1
SWEZTOC___ | NAPTHALENE. fogt 1 T “a | S I I  E— 1 1
SWBZT0C__ {PHENANTHRENE Jugit i i arzt 357} | | ] | i
SWEZTOC  |PYRENE ;M- i 25,80 344 1 | 1
SWB2608___.1,2-DIEROMOETHANE Tl y ND d 0.25) IND! N INE 1] INE U Fm f]
SWB2608____1,2-DICHLOROETHANE Juglt ND ¥ 0025 ND. & T GATB[ ND u N u
SWB2608___1.2.DICHLOROPROPANE Tuglt i NG q NG ‘U {ND L NG } ‘NI U 3] U
SWEZBIE ~ (4-METHYI-2- PENTANCNE (MIBK; i | ND Y IND 1] lﬂb H RT U {] L NS U |
SWB2608__ ACETONE ol ] i 14.9 ] u ND 5 I 284 ) t4 H BES[ }
SWE2608 | ANTHRACENE i 1 1 i | ! . |
SWERUE  BLICERE T i 1 a.ﬂ anji A t [, Tt : 3.11;" i
SWE260B___'DRONONETHANE Tl | "ND L IND ] ND U NT U ND | ™D U 1
GWEZ608___|GARBON DISLLFIDE Tugi 1 : 1.66 ND U ND. W 0] ] TND 0 ND H 1
SWB2608___:CHLOROFORM ToglC ] TND T INC 0 ND 5 KT U iND U ND H ]
EWEG08 |CHLOROMETHANE M_ —lﬂ) 0 NG ] WD S 1 U ‘ND U N N ]
[swma las-‘. 2-DICHLOROETHENE Tl ND % ND U \ND i INT U ND ] ND u |
SWE2608 ETHYL BENZENE ‘ugh. N 47.3) 412 i 425( | 22.1}_ | 81 276} '
VOLATLES [SWE260B___\IGDOMETHANE gl [ND T ND U NG 15 NT (1 ND U IND 1
VOLAT] METHYL ETAYL KETONE vl 1 IND g NC il ‘ND K 71 ‘ND U ND L |
VOLAT! Togic T ND g IND U 'ND |5 N U :ND J IND L }
VOLAT] ] T 1 T o8 i %22 ! 21 FEL [ T [FE j
VOLAT] TETRACHLOROETHYLENE Tuglt i U ND i ‘N U \ND U NG U ND i *ND U 1
VOLATILES "TOLUENE gl 1 ) U T 21 } 195 T 22l H 121 | 2361 .61 |
VOLATILES 'TRANS-1,2-DICHLORDETHENE fugl 00! 30| 100i INC. U i i N {U _|ND J NG (1] ND W NI U |
VOLATILES SWE260B___ |7 RICH_ORDETHENE Tugl. 5 f.142! 5 NG (¥] ‘ND L NC & ND i IND ] ND if] [ ] |
VOLATILES |SWE2E0B__ 'VINYL CHLORIDE Jogle onzs! 0180023 ‘ND M ‘ND C i U ND 3 KD ] ND ] ND U 1
VOLATILES SWE260D | KYLENES, TOTAL i 10000) 78] 10000; NG U . B35 I s.-i‘ai 15 ) 732 | 7.6 ! 58 |
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Table 1

Analytes Datectad in Greurndwater
January 2010 through Saptember 2011
SWHMU 162

Fort Carson, Colorado

Location Coda H 4206MW0E 1206MW0g 1206MW03 1206MWE9 ; 4206MW08 | 1205MW03
[ Sampie No. ¢ 1206MWDS-100309 | 1206MWO0S-100622 | 1206MW09-100922 | 1206MW09-101222 | 1206MW03-110624 | 1206MW0S-110921
| Sample Date 1 9-¥ar-i0 22-Jun-10 22-5ep-10 22-Dec-10 : 24-Jun-11 i 21-Sep-11 |
Sampla Pyrpose REG REG REG REG REG | REG i
Tast Group METHOD |Paramefer REC] PAL; BG| Result|Qual Result|Qual Result]Qual ResultjQuat Resuit[Qual Resu'tiQual H
FIELD TESTS D498 DXIDATION-REDUC TGN PCTENTIAL TET T80, 1A B 1%
FiE.D TEBTS E120.1 SPECIFIC CONCLCTIVITY { 1023 5.483] ) 5.513] ¥ 5.556
FIELD TESTS E150. PH [ E74 7.02) N 711y T 717
FELD TESTS E170. [TEMPERATLRE | 1822 35 11.@ 15.70 ! 14.67,
FIELD TESTS E180, TUREDTY b 7330 T 191} 53 | 471
FIELD TESTS E360. HSSOLVED DXYGEN 4.55 165 322, 3.78) i [
SEMVOLATISM; __ |BNASIM |1-METHYL NAPHTHALENE 2.1 21 } 1 | 1 | |
BNASIM 2 METHYLNAPH THA_ENE 252) 957 T ! T T ; |
BNASIM ACENAPHTHENE a6 420 ] § ] ;
SEMIVCLAT(SI BNASIM ACENAPHTHYLENE | ¥ 1
SCMIVOLAT(SIM) __ |BNASIM __ JANTHRAGENE 34 2100) | 1
[BENZC(AANTHRACENE £J295] 0.0048 {
[SEMIVCLAT(SIM)  {ENASIM  |BENZC(AFYRENE 0.00235] D043 ; H
SEMIVO_AT(SIM) _ |BNASIM BENZO{BJFLUDRANTHENE 002350 0.004B ! ; i
BENZO(GHPERYLENE 1 H |
SEMVOLAT(SIM;  |ENASIM __ |BENZOIKFLUCRANTHENE 02550 0.0048 1 ! T T
'SEMIVOLAT(SIM BNASIM CHRYSENE ZE3] 00048 i H
SEMVOLAT(S M| BNASIM DIBENZ{A,F)ANTHRACENE 000295} Q.0M8] |
FLUORANTHENE LT }
ISEMVOLAT(SIM)  |BNASM _ [FLUORENE ATE 280
SEMVOLAT(SIM [BNASIM  |INDENGC1,2,3-CO)PYRENE 000461 a.czssl 0.0048
NAPHTHALENE 140] 7 40 !
{SEMIVOLATESIA [ENASIM — [PHENANTHRENE i
{SEMIVOLAT(STS BNASIM PYRENE 23] 210 T
ISEMIVOLATILES ___|BNASIM 1-METHYL NAPHTHALENE 21 21 i IND U
ISEMIVOLATILES ___|BNASIM 2-METHYLNAPHTHALENE 252] 252 TND U ]
ISEMIVOLATILES ACENAPHTHENE {ND 1
! i BNASIM ACENAPHTRYLENE : ND U i
{SEMNOLATILES ___{BNASIM ANTHRACENE ] ND ]
SEMVOLATILES ___ [BNAGIM BENZO(AJANTHRACENE ND U
)P H ND U
1 ND 1]
{ ND U
NG U
NG U
ND 0
! ND U
i TND_ U
|SEMWOLATHES __TBNASIM | ; ] ND U
i (1] U !
iSEMVDATILES  [BNASIM | ! NG U
BNASIM | ND U |
TMETHYL NAPHTHALENE m] ] | }
|2 METHYLNAPHTHALENE u u i |
ACENAPHTHENE U ] , 1
(ACENAPHTHYLENE U ] T } )
ANTHRACENE U ] —
U H 1
U i U 1 [
: U ] U i 1 }
: U I i ; 1
U v ' l
U U i : 1
u U i ! b
1 [0 I I
[ Y : i
SWB270C | 1] W ] I
o I U }
t 0 D 1
2% 20 ND U Il_I 1
1,2 DIEROMGETHANE ND U 0 [ (KD U__ N U 1
VOLATILES 1.2-DICHLOROETHANE ] 147 J 135] 1461 18 T3 |
VOLATLES SWHZ608 |1,2-DIGHLOROPROPANE Et ] NE [ NO U ND U ND ] NO. u i
VOLATILES |SWEB2608 _ 4-METHYL2-PENTANONE (WIDK) I [ U NDY U ND |y ND. (] ND U i
VOLATRES |SWB2E08__ {ACETCNE Tughl | M IND U ND U ND [ NO ] 1
VOLATILES ISWB2008___ JANTHRAGENE Tugl !_ | 1
VOLATILES SWH2608_ IBENZENE lugh. KD U ND U ND U |ND ] ND. U ND U
VOLATRE! 1S¥iB2608 |BROM3MHHANE gl ND [ ND u |ND 1] ND. U ND U ND 1L
VOLATHES |SWH2608___|CARBON DISULFIDE BT ND' M E} [ 0 ND ] [ U ND ‘U
VOLATLES SWH2808  JCH_OROFORM jugl ND M ND 1] 1] ND [ U HD U |
(VOLATI u ND U NG u (1] ND U [ ND 15 |
VOLA] CIS-1,z-DICH_OROETHENE I ND U ND [ 1] ND U 4 ND W |
IVOLATI ugll ND 1] !ﬂ_u ] !y ND U [ ND H |
VOLATI Jugtt D U iND U 1] ND 0 ] NG, U }
IVOLA] u l@ U iND 1 HH ND M U NG M i
VOLA {HD [ iND u 1] 034[J J NO U i
[VOLATEES SWa2508___|NAPHT FALENE vol. 51 U En U l{} ND U | ND U
VOLATLES |SWB260B __|TETRACHLORCETHYLENE Jug !,El: U ND U U Iﬁn [ i ND U
VOLATILES SWa2608 TOLUENE NG U ND U ] |ND M h ND u
IVOLATRES 'SWH260B __|TRANS-12-DICHLOROETHENE ND U IND J U D' U U ND U
VOLATILES ISWE2B0B___ |TRIGHLORDETHENE g 5 NG H ND u U ND' U U ND U
\VOLATILES SWB2608___ | VINYL CHLORIDE uglL 0016 0.023; IND % IND U U ND F Bl ND. U 1
VOLATILES \ SWoZb0B IKVLENES, TOTA Jugic 73; 10000} TND U IND U U O U U NG 1 i
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Table 1

Analytes Detected in Groundwater
January 2010 through September 2011

SWMU 162

Fort Carson, Colorada

| | Location Code 1206MWH0 | 1206MW1D 1206MWI0 *206MW10 20600
| T Sample No.| 7 206MW10-100112 1 1208MW10-106308 1206MW10-100622 | 120EMWD-166922 | 1206MW10-101222 | 1206MW40-140316 @ 1206MW10-110623
! : Sample Date 12-Jan-10 i 8-Mar-10 22-Jun-10 { 22-Dec-1} 16-Mar-7 ;
[ CGWS Samaie Purpose REG H REG REG ! REG REG
| Test Group METHOD [Parameter 12} RBC Resut/Qua) | Restit:Qual Resuit:Qual | Result|Zual Rasult |
IFELD TEST 7% OXIGATION-REDUCTION POTENTIAL 4DE( 1 50 185.0) ; 36 3 i
'AELC TEST ) SPECIFIC CONCUCTIV Y 5571 I 5360 5421 j 8124 4.24]
'FIELD TEST . 7.27) | 7.25] | 788! 3 7B, 7.37] i
{REZD TEBTE Ei70.7 TEMPERATURE 135 10.52; { ¥ ! 530 114 I}
(FIELC TEETS E180.7 TURBIDITY 2616 17381 | 27 1 5% 95|
|FELD TESTE DISSOLVED OXYGEN 7.AB! 561 i 236 | 537} 1.02 i
1-METHYL NAPHTHALENE 24| T i T L ] {NE i 1
2METHYLNAPHTHALENE 252 i ! L ; ] NG A
{SEMVOLAT(S ACENAPHTHENE 420 52 ¥ I ; ] 'ND I8 ¥
[SEMVOLAT(SI ] (ACENAPHTHYLENE 1 | } 1 ! TND | [
\SEMNOLAT(SI BNASM [ANTHRACENE | 2100 ] T 1 ] i ND I 7
|SEMVCLAT(SING __ |ONAGI BENZC HRACENE 1 0.0048]__ 0.0285 T i ¥ NI 1 ]
ISEMIVOLAT(SI BNASM BENZO{AJFYRENE 1 0.0048] _0.00285 [ IND 4] i
[SEMNOLAT(SI BNASH BENZC|B)FLUORANTHENE ! 0.0048] 00285 'ND. 0] ]
|SEMNOLAT(SI BNASM BENZO[GHI)FERYLENE | [ ND 13 §
{SEMNOLAT(S] BNASW BENZC{K)F LUORANTHENE 00048 0.285 | ! IND F. |
{SEMIVOLAT(SII BNASM CHRYSENE 0.0043 295! | ' {ND U
{SEMNOLAT(SII BNASIM CIBENZ(AHANTHRACENE 0.0048] 000285 ! \ JND ]
{SEMIVOLAT(SI) BNASM FLLICRANTHENE 280 il ! | ND 15 H
{SEMVOLAT(SI BNASM FLUDRENE 280 41 } ! ND o )
{SEMVOLAT(SIM BNASIM INDENO(1,23-CC)PYRENE 0.00481  0.0205 1 1 ND Ty )
[SEMNOLAT(SI BNASM NAPHTHALENE 140 kil | : ND | H
{SEMVOLAT(SI BNASR PHENANTHRENE b ND U ]
{SEMNOLAT(SI BNASM PYRENE uglL 210 23 - {ND M
|SEMNOLATILES BNASIM 1-METHYL NAPHTHALENE gl 21 !
{SEMVOLATILES BNASI 2-METHYLNAPHTHALENE . 351 i
|SEMVOLATILES BNASHM ACENAPHTHENE ugt 420 [7 T
[SEMVOLATILES BNASIM |AGENAPHTPYLENE gl |
{SEMVOLATILES BNASHH ANTHRACENE ugl 1
(SEMIVOLATILES BNASIM BENZG {RACENE ugll T
SEMNVOLATILES BNASIM BENZO|A)PYRENE s b H i
SEMIVOLATILES, BNASIM BENZO(B)FLUORANTHENE T 1 | !
{SEMNOLATILES BNASIM BENZO(GHI)PERVLENE % ! i { '
SEMVOLATILES BNASIM BENZO(KQFLUDRANTHENE Jugll J H
SEMVOLATILES BNASIM CHRYSENE !
[SEMIVOLATILES BNASIM DIBENZIAHANTHRAGENE ﬂ 1 1
SEMVOLATLES BNASIM FLUGRANTHENE ugh ; H
'SEMVOLATILES BNASIH FLUORENE gl ] T
SEMVOLATLES BNASIM INDENO(1,2.3-CC}PYRENE ugl. i
SEMIVOLATILES BNASIM NAPHTHALENE T
EEMWOLATHLS BNASIM PHENANTHRENE Fl&: ) ] 1
[SEMVOLATILES BNASIM FYRENE JugL 1 J
EEMIOLATILES __ [SWB2/0C___[1-METHYL NAPETHALENE ] U U
SEMIVDLATILES ___|SWB270C___|2METHYLNAPHTHALENE U u ] i
SEMIVOLATILES __ |SWB2A0C__ [ACENAPHTHENE ugl 1] ] 0 ]
SEMIVOLATILES __ |SWBZMC___ |ACENAPHTHYLENE tugl U U 0 ]
ISEMVOLATILES __ 1SWB270C__|ANTHRACENE u U ] u j
SEMIVDUATILES __ |SWBZ70C _ |BENZO[AJANTHRACENE !ui U U 0 i
'SEMIWOLATILES __ [SWB20C_ [BENZO[AFYRENE Ul M 1] U |
SEWIVOLATILES __ |SWBZAIC___ |BENZO(BJFLUCRANTHENE jugh U u U 1
SEMIVOLATILES __ |SWBZ/0C___IBENZC|GHIPERYLENE U [ U (] J
SEMIVOLATILES __ |SWB270C _ [BENZO(KFLUORANTHENE u M ] 1] I ;
SEMIVOLATILES __ 1SWBZHC _ {CHRYSENE gl H U [ j [
SEMIVDLATILES __ |SWB270C___|DIBENZ{AHANTHRACENE u [ 1 L U ] i
SEMIVOLATILES __ |SWB270C___|FLUORANTHENE m U : U U 1
SEMIVOLATILES __ |SWB27iC__ |FLIORENE u M I U 1 ; ]
SCMVOLATILES  |9WB270C _ [INDENO{.3,3-COIFYRENE uglt o ¥ U U ' 1
1SEMIVOLATILES __ |SWB2JIC __|NAPHTHALENE Jogl T ¥ 1 U i i
SEMIVOLATILES ___|SWB270C___|PHENANTHRENE u 0] U 1] § i
SEMVOLATILES  |SWB27IC _ [PYRENE u U U 1] i 1
VOLATIEES [SWB260B___|1,2-DIBRDMOETFANE ugh U 1] ‘ND 15 ND
IVOCATRES SWB2608__|1,5-DICHLORCETHANE fuall, [ 1 E |
VOLATILES [SWB2608___|1.2-DICH.OROPROPANE 'M. : 1.7 | 4 :@'[
‘VOLATILES SWG2B00  |4-WETHYL-3-PENTANONE {MiBK) will 1 L U INB 9 U ND
VOLATILES SWE2608  |ACETONE JuglC i 3T U NG H U ND [
VOLATILES SWE2608__ |ANTHRACENE i ]
(VOLATILES SWB2608___|BENZENE ! U : U IND T U ND U
VCLATILES SWE2600 | BROMOMETHANE ] | U ) U 'ED J U ND [
VOLATILES 'SWEZE0B___|CARBON DSLLFDE gl ; T U T 535 U D ] h N, U
NCLATILES CHLORGFORM ' ¥ 207 T l_ 0.841) 1 J | 0516 0.635[J J
R CHLORCMETHANE i i U ND U NG U ND T |y ND U
3-1,2-DICH_OROETHENE : I U ND U NG U Jﬁc v T NG U
HYL BENZENE ugl. H | U IND U 0 NC i) U ND U
IVOLATILES _____ |Swaze08__ |IODOMETHANE I 1 | U ND U U TNG U U ND 0
ETHYL KETONE | | L U ND U P NG T U ND U
TYLENE CHLORIDE ! 47 799 4.?! i ND 10 U 0785 U ND U
HALENE ugl ] 140, il U N U 1T ND g U ND. 1]
TETRASHLOROETHYLENE wa | B G106 ! 0 ND M M ND U (] TND U
ERE IEM- 1 560 132 U [ U u ND 7] U ND 1]
5-1,3-DICH_OROETHENE ugl | 100: 230, il ND [] U ND. 7] iU ND 1]
HLORCETHENE Jupl 5 0.42 u KD 1] U 'ND J U ND U
T CFLCRIDE 0423, 0.016, P ND o U ‘ND I® U FD U
KLENES TOTA 10400 k] U KD ] 'ND (1] ‘NG 17 it ND M

Pagu 801 50




Table 1

Analytes Detectad In Groundwater
January 2810 through September 2011
SWMU 169

Fort Carson, Colarado
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